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1 . #<E8>7 l/)iy>CryjUX\$^(D'Pte< £ *> 1 O^JfilRtt-BrfrSrn- F1~3 

2. K^U^KBE^J^ *HM(cH4^5?d7U^HEy>J (E^JS^ : 1) 

KS4M>'>&< <h 1 I^*c7)ti^|g i «l;:E*<0«». 

3. RBrJtrt*, 0 4O5?i7U^HEM (E?'J#^: 1) CD&S10 8-15 8 
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1 3. lS±*fflHa^*i8BT*S, OSlCE«©matLfcCryjIlS " 

14. CryJIlSeHXtta>&<tt>^©l»ffr©HiSA-ffiT»oT, TEWXg 

a. CryjIIgeHXtt-t<Z)»rM'S:n» KTSDN Aig^JT h 7 >X7^-A bfc 

b. H9E<0S&ft£«»LT^K^ 

16. flt^Cryjll^fc^ ffi*C7)tS|ifg 1 5 

3StcE«S«)Sa»H«*. 

1 7. {fc^WK^LfcCi^ 
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19. ME<DCryjiiaaH^ia4tc^-r7 5y»iB^j (iayijs^ : 2) £^tr> 

8«3RcD«sfflSg 1 7^tcE«OSeHWH*. 

2 0. < t fc 1 O C7)Cryj 1 1<7) T fflfiX t h - ^ * ^ tjmBt U fc ^ ^ H . 

2 1. «/hft«i/Dyj>EMi»StttLT©, M*©ttiaS2 0JgtcE«S©* 
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2 9. #7£«J7U;i/y>, X^^7l^^y> t h^^WtC^S^^ftc7)7U 

;i/y>tc«53tt<ofiAici3^ 

ztz%&, mmmz*n%m%tt.$:femtz>jj&o 
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*0flA*> SfttitLfttttt** fflf*<0«H* 1 SlcE*t<B«BT h?>X7t- 
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3i. *s^jg#5sssr. Tiajia«^ rmmmm, Bmmm^ msnx\$ 
3 2. cryjiigeKxtt^-(73'>*< it i ^ <Dmm&m ft twi&miz 

Kit. 

3 3. FfyiUcfEithU^A^UT^UJI/T^ Ky^«a»KtC<t OSJ^bT 

^4 0 kD<D^S£#T£> ^HJ^&mBtl/fcCryjllSSHo 

3 4. ATCCfKS^6 9 1 0 5£#T£. Cryj IIO c DN Ai¥A4»££tK< 

3 5. 5fiH7UJI/y>CryjII<04>&< t fc l^c7)Xh° 

1 — Stf'J^^Kfcn- Ff^DNA^, fflSlADNA^. 
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<^!B«effi©6T:iRic»UTja*j!Sff (7u;u^-tt) ^ttb^BPPtc& 

^yxiiil^c^ (Ki 
ng, T.P., Adv. Immunol. 23:77-105, (1976) ) . C&KtffB^Wttllc 

hh 6 -ffi7^Jl/y>{cJ;oT^I#^^$n#^ 0 

tteih«srjf/xttD<3 hijx>tcWTss<kttia : f, C4, D4sr/E4© 

(Hood, L.E. Immunology 2 JK) , The Benjamin/Cumming Publ ishing C 
o., Inc. (1984) ) . ClftSOjfcfflaftfcttHte, IgEt#^71/^>t 
^^tC^0^l^^^$n^7U^^-feiHtlc^±i;^^x^X-^--T^^o 

rtfC«ALfc*3f0)±&ig|fiitfi#S. + (7± 

70^/-tty3 7^) £^ fnii, Of^l*!) JaUCt^N^ I gE 

>K (X^ : Cryptomeria japonica) TEf&Jiilte, B $tC^t3iit>£A&7 U 
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7l>JI/y>IC*JLT»£frr*£<hlC^ L 

* t c §c ¥ pa m« b & » n lit* b & ^ o 

&SttM6f? (SBP) XtiCryjl^Pft^nTt^o Z(DW&m$, ^14 1 
-50kDaTpI8. 8 0>i6SttgeHT*£ £ tm^tlTl^, 

(Yasueda^ (1983) J. Allergy Clin. Immunol .71 : 77-86 ; KlXTaniail? (1 
988) FEBS Letters239: 329-332) B Cryj ICDN*Stf)J|#J(7) 2 0 7 5 7 S^)iB^J 
Rtfl 6 7^y^c7)rtS|SIB^J^^$tl^ (Taniai, ffifffl) . 

S2©71/^>^ jiifc, Cryptomeria japonica OK) <8tel»^ *l 
(Sakaguchi^ (1990) Al lergy 45: 309-312) . Z. £>Cryj II <tB? 7 
y>tt, #«7LRtffi7C&ir^ (SDS 
-PAGE) i:T7 7t^ ^E-n-en, ft 3 7 kDaW4 5 k D a CD 

^S£WT*<hffi15anfc (Sakaguchi^ fljffi) . CryjII«Cryj I tftffi^W 
SSSSlKftS^LTi^Cii^ai^nfc (Sakaguchi (1990) mTft ; Kawashima^ 
(1992) Int. Arch. Allergy Immunol. 98:110-117) « ^7£8NC J;£&£cO£# 
f3\ Cryjia^CryjII<^M#tw»T5 I g EtfCftSr^r^ Ci^Ui^nfco L 

7U;U=¥-Sl#602 9 CryjI£<0*JK/ST5 I gE^fU 
7I/K-St©l 4%te,-CryjII£0^KJS"r5 I gE&tlfc (Sakaguchi 
(1990) , Mdi) c CryjII©««^*a»I!itt, Z<Dm&R&* CryjItC*fT5 
P I 

8. 6-8. 8£lt^T, 9. 5£jgA£p I t%7j;Ltz (Sakaguch 

i (1990) , RUtB) . ffl^3tlfcCryjIItCO^T(ONH2*«E^J, NHz 
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Alal leAsnl 1 ePheAsnVa 1G1 uLysTy r -COOHte 
, CryjIlCO^TffiftS,nfcfe<7)i: -SLWofc (Sakaguchi (1990) , Wffl) 

#5S9Jte, Cryptomeria japonica±M^1»7 U;uy>CryjIlS:=i— 

& < t & 1 w it t h ^ > x ? * - a £ nfc?s^«rt * $ ftfc»« $ n 

feCryj I I&^JS < <b & ^0 1 SrJtRtf cfc 0 PS LfcCryj I KOBrfrSffiW 
T£ 0 CryjII<7)^7SyKE5>J«:3-K*rSR»iE^J^W 
Jt<hte, CryjIIR^/X«lSjaCryjII©^75 y »E^J*3- KT£* 2 
^FE^JcfcO ^^V^S^WT^^E^'JCO^i^t/Oo Cryjll^^CT) 

ilaH #Jl7C*ftTT0X Cryjllc^SDS-PAGE (12%) ##r£^ 

HI btiu aTCftftTTO, CryjIICOSDS-PAGE (1 2%) ##t£^L 

02lt 1 OmMitat h UOAJijifjS (pH 5. 0) tClXf^ONa 
C 1 ^EtCTjgfflLfcCryjll^y Si37A^P7 h^7 7-f-(7)!S^^^lT 

1! 3 tt, »7C*fl=TT##r UfcCryj IICDffigi Lfc+h:/ii#(7) SDS-PAGE 
(12%) ^ITl^c 
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SI 4 It Cryjll^H-KT^^S^'J (IB^JS^l) RZfm»2tltzT$;m 

[15 It CryjIIO}ji»$tl*:7 5 yKSa^J**LT^-5. 

H6It ^«fiM2T»i;SJ:"5lC, Sakaguchi^, mfffilCi 0 «£SftifcCryj I 

i©i oficoy^ y&aiwj (em^6) tae^fcsesE^ffjcioft^ 

U/tCryjII^D>^ (E^"J#^4) &tXv3-KS (E^JS^ 5 ) ON Hz* 

H7It "E/ 2U-.i~)liKfc4B 1 1X0^7 ACDJS# (Ay^l) CDjfejR I g 

H8fct J t7^D-fjHn#4Bl lM^AOlf (A^l) <Z)jfa» I g 
EOiMgtiiiatLT^ I SA 

B9fct : &y^D-±;i,Stfls:4B 1 A CDS* (Ay^l) <DM$ I g 

EOttStitlRtLTOffla^Cryjll (rCryjll) fCMT3£S£jS^£7KTEJ£ E 
L I SA77W(0i/77^t*-5, 

B10H 8A(0it (A^2) COlfiiSt I gE<D^*S<D«SaCryjI(C*fT -5 
«ftJfc£*^t"ifi&EL I SA77t-fO?77^TW. 

HI Ut 8A^)It (Ay ^2) I gEO^OHSCryjinc^T^ 

fe^S^^TiaSEL I SA7'yt<W^77$ST»§. 

012ft 8AWlt (Ay^2) ^« I gE0fflm^Cryjinc^T^>IS^ 
JSSfc^-riSigEL I SA7^-t-f<0d/^7^t?*S, 

il3tl 8A<BJ£# (Ay^3) <Dfam I gE<7)^«S<D«KCryjI(CitT^ 
*S^JS«r«r*Tifi[aEL I SA77t^f^y77S^^)o 

014H 8A<Z)&# (Ay^3) (Dikmi gE(D^ 

^©»«Cryjinc»T*«S^«i:SS:S"ra»EL I SA77t>fOy77«ST 
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Hll 5\i, 8 AOS* (Ay^3) OMSI gE^mttACryjlltCW-r-Sje^ 

*58Wtt, CryjII («?Et»l^tU$n§7U^y» £3- KT*etKE^JS: 
jg«T5. 04l^TCryjII*3-H-r§aSE?iJ (E^JS^t : 1) tt, 5 14 
7^ySWiaSS3-H LTl^o Cryjll^SM* $nfc7S yKE3flJ£EI4R 
^5iC^T (IB^JS^-: 2) o ^*SO»|lCryjII(DilSgeHE^J»«ftt, 2^ 
OSJ^Ofifi-rSNHz^JKEWSr^i;*:^ in&H D>^*>3-ht 
Pftftt* ^n^n, 0 4, 5S^6(075;B4 6-8 9 (EW#f : 4) RlS 

5 1-8 9 (E^'JS^ : 5) t£*fJSLT^5. J^mftCSakaguchi^ iffimtC^OC 
ryjlllwO^T^Snfc 1 0fi©7 5 y8^E9JNH2-A 1 a I 1 e A s n I 

1 ePheAsnVa lGluLysTr y-COOH (E?'J#^ : 6) It, W 

4M , 6(D7^yi5 5-6 4t:MlTt^« ^fiWCryjllE^Jtt, 2 0 IB 
^->Xf^ ^SKXtf 3O<0«ftW&A s n-Xxx-Ser/ThrJ>t> 
1tXE^J<h<ON-e^^Ur]v;KkS8ffiS:$^^S. PCGene, Intel 1 igenetic 
s (AU7*JI/-7, Mountain ViewflE) £^Sft£:/o ^ AlCifttf, CryjII 
© □ > ^ & v a - h m I z J: 0 £5£ $ ft £ N H 2 £ #T £ g 6 H ft , ^ n ^ 
t!4 6 9Rtf4 6 47$;im, fi^i5 1. 5kDa (n>{f) Rtf 
5 0. 9kDa (ya-H £W1"£ 0 Cryj II0>n > ^>£i£g|T7 S J SE^Jtt 
, H 4 (C^rT J; 5 tC*gSl 7 7- 1 5 8 6 tc&.$<3^ FE^'J (E^'JS^f : 

7) iCiOn-F^tl, CryjIIO">3-hfflS:S-r75ySE5lJtt, H4lC^T 
£513192-158 6JCR-S<5(i7U*^KE^J (EJ'JS^f : 8) ll.tOu-K 
£ft*>. 3t£fi<DCryjIl*:3- C DN Aj*A*»£^tr^£ F^>X 

ALfc*&±8BJIS£\ American Type Culture Col lect ionlC A T C C No 



(11) #£¥8 - 5 0 5 2 8 4 

.6910 STSItLfco 
CryJII©WrM-43-H-rS«KE?lJ©»fM-t)X, C(0»WO«Wrt^*-6. £ 

<>»f&&tf/OGiTffl)i&7^ 

. flftiSOCryjllOSr'M'S:, C:TH ffiKttSrK-t^ 5. CI <D IE 111*) 

fcfc^tf. ::Tffll^S§, CryjIlS:3-H-rSSSEW(7)SlrM-«i:^ CryjII 
JkU/ X ttjS&Cryj U<D$t±7$J ^E?'J £ □ - K T § gtKE^J J: 0 l 
SmST^K&E^J*^?. CryjIIO)BrJt*=i- HT-SSKE^J^, 

u-^-E?ua$#^£<B^ -cd^ 

WOftKEWttX, CiyjIIXtt^(D»fM-<O^D"-->^ 55axttiM«lc#ffl3i 
U >*-E^J, &£2ftfcfliOPlx> F*^ U7— t?fflffiR^0DfflOE^J*t>^ 

CryjllSrH — KT^SKE^Jtt* Cryptomeria japonicatttt^ d t^tB 

fcZCtH^tiiLtZo Cryptomeria japonica^(OJia<7)aT*f9, ffitrfffite- 

iia^&A-ffi^ffl^Ttf^rt^tB*^. ^©»9§(^«[SE9lJttDNAXttRNA 

*-ALfc«i!ifflga*tiflt-rs, cryjii*n- H-r^sKEyijxtt-t-ne©^ 
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xi^w--xv\Ax^-@[3mga)]§ (cho) m<D^mmmm^r^^^ 

SIlliSPK^i, Sambrook^ Molecular Cloning: A Laboratory Manual, f§2)fi 
, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, -i-3-£ (1989 

— te, YepSecl (Baldarilf (1987) Embo J. 6:229-234) ; pMFa (KurjaaRtfHers 
kowitz (1982) Cel 130:933-943) ; JRY88 (SchultzU (1987) Gene54: 1 13-123) 
KtfpYES2 (Invitrogen Corporation* 1 ] 7 *JlC7, San DiegofI) Cn<oC7) 

TfrBR£ftT*3 0 (A'J7*JVZ7, San Diegoft, PharMingen) , ffi*, pMSG^^-te 
, oi¥LlMtlffllfil*l 

T<B«^JBtcmE£ftT^5 (:rvt-y-, Piscatawayfe Pharmacia ). 

E. colirt-C<75SJg©fc*ICtt, a=8fc§g§^£7*-tt* fflKOfeCD^rtT, pTR 
C (Amann# .(1988) Gene69:301-315) ; pGEX (*-7b7'J7, Melbourne^ Amrad Co 
rp.) ; pMAL (7tfj-to*A Beverly£t, N.E.Biolabs) ; pRIT5 (Xa-vt-v-, Pisca 
tawayrf, Pharmacia) ; pET-lld (^X3>y>, MadisonftE, Novagen) Jameel^, ( 
1990) J. Virol. 64:3963-3966 ; R^pSEM (KnappH (1990) BioTechniques8: 280- 
281) &^tf. M^f. pTRC&^pET-lld^fiJffltt, *IB^S6H©«3Eg^ < t*< 
, pMAL, pRIT5, pSEMS^pGEXO^Jffltt, h~X EfS^gfiK (pMAL) , g 
SKA ( P RIT5) , W9fii!i»fcj8-#5£ hy^- if (PSEM) Xtt^Jl/^5 1 *> 

S-h7>X7x7-if (pGEX) izm&LfzTujiyyo^m^tmKT&z? 

o cryjiitfjtxtt*<&»fr#^ 

safj<fcciyjii;m^<BWH-£<^^ 
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» St.LouisflE, Sigma Chemical Company^ tfWi-t 

Beverlyfe N.E.Biolabsrt* S d i^ffl**. fl[*G>^27*-|-;i, 

I PTGSg* (PRTCAmann^ (1988) iiuffi ; pET-lld, 
* Madisonfe, Novagen) £f L < tef&gglgag (pRIT5* ~a->V>K Piscatawayfe P 
hannacia) ^%>%WM nlffi&gS* nJf^tCT^ffi^ CO 7 D ^-^-fiWgtSrWT 

ffl»Atc<toKS$n^aeH*»«T5ffi**^fcs.4?oE. coii?g± 

+ T»BIACryjIlS:5!iS*-&§c:<!:t)iBaT*55 (flIAtf, *i#ttg4, 7 
58, 51 2^) . mt. E. colitwctOftitWUfiJffl^nSD K>£ffl^£J: 
^(c«»BS?>JS:«x.S^«htt^?iJT*0t#5 dene, a^£«S<Z)£ft;te. * 

*fflJS£ h7>X7^-A-rSfc»<oaS**i£^ Sambrookl^ iWttJ&tfffitf)^ 

WJCMftfrKftf»7^ 1 8fjt££/3oT3 XS £ 

^A,Ti/^ 0 CiyjIIXtt^<0^&< <ht> 1 »fM*«:3- KT£DNA*£tr5ES^ 
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3o CryjllSSHR^^Ktt, <t>^D?h^77^- VlVtilMZ 

9%) tc*T»H^nT^§r(i:«, rf^u^m^ 

^^K<Bffi»£#Lftt>ffia<^ sua 

Jjf-£ b < ItCtlhVXy^ \* <DA&&'& Lfc^pfiM<n-Ec£ <DWi friz tc #9JT 
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£ 0 zn^omw^&mLT. -^n^ffigtt c^uti, ^mmi-vm-r^^o 

triIStt»f)T-tiX, Hill^c^ffeX, Journal of Immunology, 147:184-197 (1991 
tf£ttfc7;i^UX\k#(Z>Tjffl^^ 

U § Cryj 1 1 AS t/Cryj I IB« (7) 7 =f U Xi^ (C i 0 T' U $ ft fc ^ 7 5 1 F £ , ^JfiffJ 
7Tffet;£{itlLTMMAXte^^ 

, l < a, ^fESHc^sMft i g e iz^^r, mttmmm&fc®7 u 

fcU«SH$?E«»7U;uy>X«-?-CDPBrM-?&n g E tdg^TSfcStf* ^ 

) 

tCtOJSift^n^ I gE*/fiWit<t0^ci:V^ i gEJiJ»JStt<DCi:£^5, 
, 7U;i^-<Z)fi^jn:K^^ 
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<h^< 0 cne><0tafls<7)l^(^-f VSTftS I gEH 7 U)l¥~&W(DWmz 

y^lS^J (Cryj 



K iCfcTT * jfcg fC& tt^SA C P M S:*tS80) C P MT|» L fc h V> t LTfft Jf "T 

sd^tti**. /^v^^7^>Ku^;uo2igJK±co$w-r>x^^x (s. 

T«xt>-7°£^&-3 2. 0 El±<0¥^Tifitl»-f >f ^ i? XSflt 5 

tffiT^^^^n^o H 1 7 fC^T^tC, Cryjll^yf-KOCryjllASlXC 
ryjllB^, / PU<th2(DW-mm^>^y^7,^L. -enfttc, -T'S*ni> 
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*©iHA©^<?)7u;i/y>ic»-rsBiffliiajsE;s. Tia^^x^Bffl^^T^ 

te\ Varney^, British Medical Journal, 302:265-269 (1990) *#BB£*lfcH 
HA#;i(&5E9J<D^:/^K-£L<^^ 

u;i/y>ir*tT^tt*(7)7u;u^-iiSS©«^*^. :©S'>n isw^fe 

OT*otft^ (EP*>. S#^7l-^y>cD#ftTT-lift}iiC/gi;n^ct:^) 

o 

»»L*:CryjIIpeHXtt-¥-©»fM-«:, »*L<tt, Tamura^ (1986) Microb 
iol. Immunol. 30:883-896X^*11^1^4, 9 3 9, 2 3 9 ^KBB^SttfcV^ 
X^^U^O^^J^C^iiifLli^^Bx^tCT, XteChiba^ (1990) Int. Arch. Alle 
rgy Immunol. 93 ^S-SStC^^^n^M^S^xJKCT^T^o SSHXti-tO 

g EJg£tC^T<B}fflKBX£ U >{f\i. ^JUffiiiftXIlt h<7)tf 5>x>f 7tC 

ymmwM) , rastis, ELisA7^t^» MftS7«;W (ria 
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SCX/XttI L-2<Difli)D£*i;£) . MIC, ^SlnlSttlSfitXtiSeRTU 
y>Xt*£SRJSffige«7U;^ 

^7L-;i/y>CryjIIXt«CD^^< <h t> 1 WfM" (CryjIIXtt^<7)*fe< t fc 1 

PI±§^U#£^ U7-^L<«#3R»J*^^«^a/S**S{Jt-r^). C<£> 
»9!^?&SRffllsii/S««X, ^r^lCcfc OIH»UfcCiyjIIXtt*©'>S< £t> l KJt 
&tfH*±ifeLil£** U7-^L<«ftRailS:^Tfc ( k^« KSff SftS 

*5o CryjIL JunvI^L<tiJunsIgeHXtt^n&©^< tfe 

il£/>*tB*a. S^±lf^U#3^?K^:&^^ Sill 
igfSUSfc** U7-H #'JX^U>^Un-;!/ (Wie* (1981) Int. Arch. 
Allergy Appl. Immunol .64:84-99) Xtf'J^y-A (Strejan^f (1984) J.Neuroi 
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mmunol 7:27) £^fr<> Tfflfl&T t^l^-SrfiSaST* 3 WlCfi, CiCDrfeffifflmiS 

tttt, -»lc, (£T. , iPS4, ©A, SflcjBffl XttiaiSS^ 

iCcfcOft-^ta. d05SW©}&S8fflai/Si»*, ^ftlft^SttOiSAi;:, *<DBA 
©#?EI&lc»TSiS3tt«:«i;5 (IP 5, 7U;i^-jS££«i;5) cotc+#fc 

#T*SSttO)eS, at^tcCryjllgaHXtt-tOBrH-^ 
^cofiA(C&tf3tf[II^£^ 

CryjIIcDNA (XttS c DN A#e?Stl&mRN A) Xte^O-Blteffl ^ 

, Cryj 1 1 c D N A £ t < tem R N AXltttl S 0>8B# K A-f 7 U ^ X"T £ £ tt 
+5^fflpJtt£#T£E^J (fclAtf, Cupressus sempervirens, Juniperus sabi 

, ffica^jjift, JTSL<ti|l8iST§?4, IXM (««JAtf, JuniperusXteCup 
ressus) tC&^T, 7 V)W >Cryj IIC07 5 7 »E^JHS5(H07 5 V &E 

^J^TS^U^^K&^-KrsE^J^I^TSCt^ffi-^ -e-ftffi, ffi© 
«(C*ttS7U;i/y>*I^TS^<!:*«tB*S. fif^T, #589!te* Cryjll£^ 

ffi©7u;uy £<05g9itt % ^ic, £Jifl9tc|s|^$nT^S^mKLfc 

7i/^y>^neix^n^(7)i$ff>t^t^, *ne>t±, mt^&Kfo 
£7i^i/y>tf.ieHxte^n^^ 
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mz£D, ftffiW^CryjIIXI±-tO)»riT-«hB8«LT^-5. 

PrA"O^S*Bifi5T5C<h^ffl*§. »SLfc^^KI4X, Cryptomeria japo 

;uy>tc*tT§7u;i/^r-si£<7)fc*ic, 7u;i/y><^ASS4(cH^_e>n^^ 

, CryjII<D7= y8ffi^J©^ax«-SBS:*T5fcO) , Xteefc^LfcgaHEr 

s»ss:«u ^3S»L<«-r'i»55!i*xtt$5ttt (was, ^.imr^mm 
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&oT7 ^ ymmwmtLtz, mt> i^c^m^rzisbizf&^m^hntz, & 

fete, T«l/t^-t:W^)l*^f^lS^, iittoftffi (MAtf, &s 

s©«ftRt;Taj(ias/sttw#sa)a!i^) &m^T&fe'tz>£tftiti%% 0 rm 

U 1*4 L & l > $ ■& X teKfSfl: tc^iP t & ^ C t ft* $ ttfcSHH (07 Si 

MHcw&nm&wtcDmmmiZ'&mr^^m^ 

^^7^ystc-3^T©ff3g^75yi!«ft«, 77zx ^;i/^^> 
»xtt^^7^yST0)KJft«:^tf (fib, ^n6(cpss«sn&^) . 
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A.Sehon<htt^«ff^# (Wie#, flflffl) 0* U X^U >^ U (PE 

Sir, PEG£> ^WRWOSSHX^^K^b^ia^tCiBA^ 

)Vit (Tarr, Methods of Protein Microcharacter-ization, J.E.SilverUK Hum 
ana Press, Clifton, NJ, 155-194H (1986) 40 ; 7i/Mt (Tarn MtiU) ; 

U 7-^ft¥*7^U >^ (Mishell&tfShiigiffl, Selected Meth 
ods in Cellular Immunology, WH Freeman, San Francisco, CA (1980) ; 
^§f!fI4, 9 3 9, 2 3 9^) ; Xttiaa**^VU >WM 



(Marsh International Archives of Allergy and Applied Immunology, 41.: 1 
99-215 (197.1) ) ib$tSC£&m&Z> 9 

f^^D7h^7 7^Tliat5^ffl^ (Hochuli, EM. Bio/Techn 
olgy, 6:1321-1325 (1988) ) o HfC, #Kftj&X> K7nx7-ifMSJaSffi£ 
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^^KftaTfflH&xtf h-^BSfeRJS^n-t^ v>^^®ftWicffiUJj1- 
y □ x 7 - -fefit 3ti= SBffi * SW« A tc <t 0 X tc J; o T X{£f £ - t § 

aiJgtfci-U^^^U^K (HoU, Gene, 77:51-59 (1989) ) 
l/^^X^^^uJc^^^^SMeT (Hostomsky, Biochem. Biophys, Res. 

Comm., 161:1056-1063 (1989) ) $ffll^PCR^&o JfflBT^^S^ffiiiT 

JKSn-KnDNAiUj^KSSftfflnF^ E. coli. Si, «?L 
£ #K A <D 1£ 

<BflAK:fett5Bfflii&;Rtf/;m 
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^taCryjll I gElC^L, I g E -7 >*5^&tP^<7)&<7)VX 

HISJH ^S^Oa^tt^^tC$S€r1"^Ci^li*, Cryptomeria japonica^ 
7l^y>lC*rr*7UJI^-Jfcg^ unojfiii 

©«ifi*B5tTS C t lz£ OfirftS £ £*«Hi**. 
^^7°^H, Xtt^attfcCryjllS 

eat, jfeMf/s^ in*, rmm. Bmm t^y°^^L<\m^n 

©7u;i/=¥-^ii^»Bf^an »»7u;ud f vj^>Mi» (rast) , ^ 
-^-mm^j)i^>hum (prist) , mm£&%L&v)i'<>h7yt 

<i (EL ISA) , mm&Tyil^ (RIA) , %M-ffl&ft%x7 y-fe< (I 
RMA) , gtftft&Tyt-f (LI A) , t ^ >»U17 v Rtf I g E& 

IHC^SW&I gEO#ffi^^n^C0iSA^T$ffl^C7)CryjIlMaM7l/;by> 
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yjIl5fif?7l/;i,y>£L<tt*<0-^ 

S¥a«lii£K» (08* tf. Immunology (1985) Roitt, I.M., Male, D.K. (H) , C 
.V.MosbyCo., Gower Medical Publishing, London, NY, 19.2-19. 18H ; 22. 1-2 

2.ioh*#sb) zmi<rz. cne>wrai;a#i3, iPB#saia«ifl£K»*iifi-rft([, % 
£eH7i^y>£L<ta^<BHS^^ 

'>&<<!:*>« 7 5%) lC*5^T^©7U;uy>(Cl#jSM& I g E 

^-si^ «issAic±o±/SLfcaea7u;uy>, x«un>t>-^y 

*5EWteX* CryjIICDT^TC7)eL<^ / >^< <t*> 1 OOSrJtfc^- K"T£D 
N A fc^tfJES^ *-*^tr«£ffll!&£:Cryj IIS U < \t'Pt£< t h^(D 1 Bffr 



(26) 8-505284 

rat, i) cryjnoEw (xtt#fsi-*E*"j»$» xti^towffr^A-r yg^>rx 

T^ttaW^U^^^U^KlC/WyU^XLft-SEM, Xtt2) CryjIIlI 
fflffiWfcET'J (JLmiJ&lTZtii&ffltt) Rtf/X\$3) CryjII(7)IE^J (XtettlS 

^»7u;uy> (crviii) (pmm 
«Tw^«j^e»^^7Ujuy>ci7jii©»Mtt, EJifltricTijfT^nfcffife ( 

Yasueda#> J. Allergy Clin. Immunol .71 : 77, 1983 ; SukaguchiH, Allergy, 45: 
309 (1990) ) *&XLfcfc0>T*5 o 

B*H*St#fc 1 0 0 g<D&l£¥A (7y>hX Spokanefr, HollisterStir) 

BUILfcTE©*, 5 0mM hUXHCl (pH7. 8) , 0. 2M NaC 
\RZ$7UT7—&mm (2/ig/ml (*»&) ±shU7°v>m«»J, 1 

/ig/mi (jiida) a-r^y^x i/ig/mi (Jiaifi) ^x^^&t* 

0. 17mg/ml (»»/t) 7xZiM^Xi^-^7M ! JF) £<ai?2 
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man DE-52ir;i/D-X (££fiM2 0 0 g) Srffl UT/\*y ^iSKJR^ct Ofi^Bi* 

> fE» : fSa)*HO*<«:l»*Lfc 0 -€-<DllS«(O^U^ h*, 0. 41(7)7*07- 
7— fefliaSSJ«:^tr5 OmM RK^HJ^A (pH5. 0) fCf^i£i^ |pJ 

COStfiS:, 4 < CT7 P Df7- fe'fflSjW&SPAfc 5 OmM S«±MJ£A( 
pH5. 0) tfiftLftl 0 OmL0DEAEtJI/D-X*7A (Whatman DE 
-52) (CiPAfco DEAE-b^D-X*'7A^iE.©*iB^ftH CfiXttSSR) 
*, 7°D-r7—fe7fiS^J^J[raAfc4t:0 1 OmM RBWMJ^A (p 

H5. 0) WIftltS Om 1 (Dtf^>^mtiyA (Whatman CM- 52) IZlM 

xtzo o-o. 3M n ac \ <DU^%E.zm^Tcnz<nwBmzmm2i± 

fc. MU^tlCryjlEcm^, ffi#«MiB5ttaCryj IIlC* A/T^fc. CryjII£^ 
tfH#£:/-;UU &^T, lOmMSSth'J-JA (pH5. 0) (IT 1 mL 
©Mono S HR5/5#7A (li-vt-v-% Pischatwayfe Pharmacia) HJJUATHSB 
SiSTNaC 1 OiI«IWaES:ffl^TJ8ffl$-&fc. SSCryjlteO. 2 M N 
a C 1 TigttiU CryjIIteO. 3-0. 4M NaC lTSffilf:. CryjII<£>fc: 
- {7 £ 7 - )VL , m$tm \Z £ 0 2 ffi «3Bg L ;PMEia ^nvb^7>f-IC 

;iG>§i*4£\ lOmM mmmmm (pH5. 0) XtfO. ISM NaCl 
iCT, FPLC Superdex 7516/60^7 A (Zi-vt-i^-, PiscatawayflE* Pharmaci 
a) SfflT, 3 Om 1 /^OflEaTiaAfc. ««CryjII 
*3 5-3 0 kDM*TIH«Lfco Cryjlltt, SDS-PAGE («»fi) T# 
«TUfcBStC, #S7E*ftTT\ 2O©>rn-K&A>H < hLTCryjIcfc0ffi;<» 
ISLfc (11 a) aTC^frTTtt, FJ5A> H < hfc±^'>7 hUTCryjli 
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LT&SjL/t (lib) o rOia«tC«SLfcCryjIItt, Cryj ItC«SftT§ - t 
^tlfcMAb CBF2£ffl^3^XX^>7*n^ HXtfN**ISeKE?iJi*/£ 
tC<t OS^tbUfccfc-p tC, ft*S<hLT'>S (-5%) <BCryjI*^A,fc\ ^OOCryjl 

U^A (pH5. 0) T4 , CT¥«{bLfc5. 0 m 1 (DQ-Sepharose EconapacT 
-*>5Ji*-hUyy (*'J7*JH7, Richmond^, BioRad) K 1 m 1 /^TfiUA. 
fc 8 0, 5M NaC 1 *^tr±E0«»»£^Tfr&ofc o 

, ffiStt(3*lS£ttH£* 7°D^T— lria*»J*^5 OmM R^HJ^A 
(pH5. 0) T¥»ftbft5. 0m 1 WCM-Sepharose Econopac*?*>35ft 
*-FU7y (ft'J7*Jlc7, Richmond^, BioRad) iCiPAfe, 0 
. 1M 'J>&^MJ£A (pH7. 0) , 0. 3M N a C 1 * TCDiMiW£j 
gE£ffl^T4 < CTlm 1 /iHCTigttlLfco Cryj IltcS^t!-^ ££jI2tf> 

FPLCy^ifciB£* 3 2 0 m L CDSuperdex 7526/60 (:ryfy-, Piscataway 
ft, Pharmacia) *7ASffl^T, 0. 15M N a C 1 ©SfiTT 2 0 mMgf 
g^MJOA (pH5. 0) tCT, 0. 5ml/»TfT^ofc. Cryjll£^<^ 
tTiStf-^li, 1 6 0-1 9 OmHCTjgaiUfc. ^tC, **tCryjlS, 10 
mlM SKthU'JA (pH5. 0 ) 1 . 0ml Mono S 5/5 ( 

Za-vt-S?-, Piscatawayffi, Pharmacia) ^f^^t >S!Sl;fr ^A^^l/^FPLCtC 
^OlilL 0-1M NaC 1 0&BM£]E£\ 0. 2M, 0. 3M, 0. 

»»©br-i7 (»±9tT-i7) £t#T (02) , MS*ftT<BSDS-PAG 
E (Mm&) \Z<kDttVrbfz (03) . ffi&£n£p 18. 6-8. 9 (Yasued 
a*, J- Allergy Clin. Immunol., 17^ (1983) ) *#T5CryjIte, SJJBl£>fcf 
-^tCigffiU fi4 0kD^ : FMSLfe. CryjUH, 2W>FilH5 

Htc*T««sn 03) , mnv&fkov- $ ntztt. ztut, 



(29) 8-505284 
±J ^D-±;i,ffi#8Bll IgGSffl^ELISAMU Cltlb^lSSlCryjl 

fc. CCOjfgCryjll^t h I gEJ^^ftCDP 1 ^ (*J60II6) tCfe^Tffl^fc. 

CryjIIO«a«H#ttSTE<OJ;5fCfiIf?Eb, g«Lfc. #SteWSDS-PA 
GE&ftTTli, CryjIItt, 3 4 0 0 0 - 3 2 0 0 0 IZRS^RO 2 *<Z)A> 
Kj^&S. P]VOK<B#Tgtt, SS&ftTTtt, *<J3 8-3 6 kD£Ti§^ 
^181^^7 htS mi b) o -^SDS-*U7^U;l/7^ F^JU + TCDv 
•7ht>ffi^ (Sakaguchilf, Allergy 45:309-312 (1990) ) £<fc DfiSl^ttfc. 

<BvX7M>£^if£^5Sft<D5Eil. (^}S^J3) #5J$LT^5. IEF^ 
^e>ff«bfcCryjII©p Ui«Jl Om C0ffl»CryjIIli, HA^O§fO 

t h i gEte&n. 

cne^CryjII©200» : FaOA*> K*. 1 2 % S D S 'J 72? >J ;U7 5 
Ky;kJtT£HtU *A^r\ PVDF1 (WiiKT, Foster Cityft, Applied Bi 
osystems) ±ICXU £ h d7d y KLfc. ^^D^^S, 27— ^v— 7UU7 

>K7%-T&eu «joffioTN*ai7 5ysE^jftffiic^wfc (gasm) 
urn ^ne^^so^^A 

na^TJF«bfc*#^A*OA> F<Dft?M\tffi5 2, 0 0 0T&D, ;in«. 
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p#^Ttt^93T*^. *nict>^toe)-f, »S8cryjii^e>t#e»nfc2o(ON* 

«SE?IJ (S-J60S2) SakaguchiH (Allergy, 45:309-312 (1990) ) KJcO 

£S£*lfcN5fcBK?lJ (107^71) cnft Se><CiyjII©N*a 

A^PTK^^nT^S^tSr^ieLT^So Sakaguchi^ (fflffi) tefiS b (OffiS! 

C0TS55o ^nil Sakaguchi«^#fcN*a7^y»EWMiKlC^i60S2 

t» i; 3 n %.mm <r> nM t * -3 ^ * m w? % z t # m * £ 3 . 

■7UJPy>CryjII<0»H, ^WXtf^SrlCffl^S. 
£-»J 2 

WSCrvilKOgaHIB^Jft^ 

Cryj IlgBHfc^ffiM 1 tCfctt* <k 5 (C LT*H« bfc. SDS-PAGETi 
U£~fiA>K (HI a) £ProBlott (*'J7*A-7, Foster Cityffi, Applied Bios 
ystems) hn^Uy hLtz* E^Jft££Beckman/Porton Mi crosequen 

cer (txMFSOOO, *'J7*JIC7, Carlsbadffi, Beckman Instruments) , 7u{fy 
^7)VV)V^>Y^i>zL-)V Carlsbadfr, Beckman Instuments, Sys 

tern Gold Model 126) RZSP T H - 7 5 J Kttttiffl #1 K 7 U-f £ ^ - 
^v-a — (t)U7^;V^7> Carlsbadrl:* Beckman Instruments, Beckman System Gol 
d Model 168) *8ljlS#©v-i7;UHS£-DTffl^Tff<i:-3fco 

«K9»J»tfftt, iiiijVOKrt* Td>^j rv 3 -hj £P¥tfft5 2O0>N*« 



(31) ^¥8 - 5 0 5 2 8 4 

. SfonfcD>^B2?"Jtt* NHz-RKVEHSRHDA I N I FNVEKYG 
AVGDGKH-DCTEAFSTAW (Q) (')()( ) KNP ( ) 
-COOH (@E?iJ#^t:4) d^K, (Q) \$, 3 8tiL<D!f)l9 SXDfiKDffl 
fe&TFb, ( ) 3 9-4 lRtf4 5ttO*»waS*7S-r) T&o*Lo S 
tetlfc r-> 3 -hj Sa?>Jtt, NH2-SRHDA I N I FNVEKYGAVGD 
GKHDCTEAF STAWS-COOH (E?iJ#^ : 5) Tftofc. ftoT, 

□ >ycryjiiE^jti, V3- hScto fc5o0M&-57sy*a8aa**t, -> 

^va-MaOS^ filfl9tCCryjIItCOl>TEic$nfc (Sakaguchi^ 1990, if 
ffi) 107^ySNHz-AINIFNVEKY-COOH (IB^'J#^ : 6 ) £ 

§a.£, Kflfrn^snfc i 0 7^y» (Sakaguchi^, 1990, Mtb) tt±K<z) 

&8Sfll3 

Arnold Arboretum (Ttff j~t"/^ Boston) \Z$>^b 1 $ CD Crypt omeria japonica 
(+2) <D**>S«*L&Sitffc:fe 

Omg<D&U.nfrt>, *SMtCFrankisSlAlascarhenas, (1980) Ann. Bot. 45:5 
95-599(CJ:OIB«c$nfcatCUTWHLfco ZtlbOfflftZ F^7-f X±TH 
#£5U*TT9StU 0. 1% yl^b!D*-^-h (DEPC) T --ft 
fflfflLifcO. 2M NaCL 1ml EDTA, 1% SDS^tt^Sml 
05OmM MJX (pH9. 0) tc!iffl$-&fc. 7iy-^/Jon*W 
< 77 = ;U7;i^-jU (2 5:2 4: 1TS&) T 5 lelffltBbfc^lC, RNA* 



(32) 
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. jS'C^KiCckO^U'y hSrlMiRL, 2 m 1 0 d H 2 O icHSfflStt, 6 5CI: 
5»Pp1iuSSLfc. 2ml (D4M ^b'J^^ASfctjSICljnAT, RNA* -«tO 
IT'O^a^-hU;. iS't^HllCtORNA^U^ h*|HiiRL. ImlOd 
H 2 oicB!i8«)£-a\ F5tf3M lf»±HJ^A;fttfx*y-;i,TK7<7-rx 
±TiB*p H lil;iR$-&fc. h£7 0%x^y-;UTgti\ 

-th 1 0 0 ju 1 ©DEPCfflfflLfcdHzOtcB!Kffl*ii-T-8 0 tlCBriKUfc 

1&<D3ryh (cDNA§jS^f^7K ^J~7> Gaithersburgffi, BRL) € 

-JMtBU RafnarH (1991) J.Biol .Chem. 266: 1229 -1236; Frohman^ (1990) 
Proc . Na 1 1 . Acad . Sc i . USA85 : 899 8 - 9002 ; Jk tXRoux^f (1990) B i oTech . 8 : 4 8 - 57 <D ~J5 
mzVtr>T, efc£7>*- VPCRKfcTWZtztblZ* T4DNA^U^7~ 
-tf (^W>y>, Madisonfe Promega) TftEflMbU X* y -^fctjRLT 

gS7z-JbLf;AT^ALt'J^^ U*^ KKR^*:. *U :f 2 £ U*^ 
HATH E^IJ (E^J#-^ : 1 0) 5 ' -GGGTCTAGAGGTACCGTCCGTCCGATCGATCATT-3 ' 
(Rafnar^ ffiffi) £#T£o * 'J rf 5? £ K A L \%, IB^J (IE?iJ#^ : 1 

1) 5 ' -AATGATCGATGCT-3 ' (Rafnar^, ft&tB) £*rT5o 
CryjIlCD7^ y*iS£U >#Hg£Lfc c DN A (20/zl J£JK<0 2 m 1 ) ft 

U:**£U*^KAP£m>TfT&^fc. C P - 1 niE?0 (E?U#*t : 12) 
5* -ATACTTCTC I ACGTTGAA- 3 ' C^iZ, lfifiDA 

teGT&oT*><fc<, 4teCDCteTT : b£<, 7&G>CttTTfc«k< . 1 0fi« 
nitB5B*a6*tfc*0^ 7 v>T*0 (Knoth^ (1988) Nuleic AcidsRes. 16 
: 10932) , 1 3fi«GIJAn ( t<, fill 6 ffiCDGttATfc J;^. lE^'J ( 
E^Jf&^t : 13) 5' -GGGTCTAGAGGTACCGTCCG-3' 
tSAPIt ^U^^U^KATCD^I^^K 1-2 Q\Ztm?Z>. 
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CP-1 ltt, *HWlC7^yKEy>JPheAsnVa IGluLysTyr ( 
S2^J#^ : 14) (H4<7)7^ y^5 9-6 4) * n - KT* 3 - KSMB^JKffi 

SftfcCryjIlE?!] (Sakaguchiff, fftffi) v*ffltC»*ST*o T^T 

(T^U^^U^Fte, 77AViW, Huntsvilleft, Research Genetics Inc. 

#'J tafflR/C (PCR) rURO + vh (GeneAmp DN7ifi«* 
7h, iJ7 h> Norwalkffi, Perkin Elmer Cetus) SrJfl^TfiffcK d N 

TP^O 1 0 jU 1 <£> 1 0 Xfi»i££ 1 0 0 p^JKD&sJ-'J if*^ c 
DNA (2 0 m 1 ^miiflc DNAK!EK£ft<B3'-5 m 1 ) , 0. 5 ^ 1 CO Am 
plitaqDNA*'J^^-i?Sy:i!SS* (IOOmIWS) £S&Lfc. 

Cne><75Hf|-*, yn^^AnJfig^^gfCWgg (7Wa-fe*/A Cambridge^, M 
J Research, Inc.) *fflV>TiB4i Lfc. 19*1 ©ftSJ© 5 [H]te. 9 
Sit, 4 5T:Tl^W^y^^T-Ox>7V--h-s^7--'J>^^7 2 <C 

5 *CT 1 j*H<B 7 - - U > ^X^_t}BcDffi 0 ^gll^ b & ^ fee PCR 
KJ6£ 1 0 0 p^Jl/CD&^U^^U^KAP&^CP- 1 1 Sffl^Tfiffco 
fc. C<B*DH8iBigOD5 A°— fe> h (5^1) §1 0 0 p 

mPM^CP- 1 2*ffl^5«-*liiBT^Ufc. CP-12H E?« ( 
E5U8^ : 15) 5 1 -CCTGCAGTACTTCTCIACGTTGAAIAT-3 '^^l, cmOffi© 
CttTTfeJ;<, 13ffi©CUTT?t)«t<, 1 6Xtf2 5ffi<B I te±E<Z)«£RlJ 
SiliUSfcftflK y ~>>T*0, 1 9fe(7)GteAT : k£<> 2 2(JWGfj:AT^ 
<£^. la^J (E?fl#^ : 1 6) 5'-CCTGCAG-3' (CP-1 2^181-7) tt, 

^□-->yittofc«)^jtm^^nfcp s t i-SBfi*i6-r. aooaisufc^'j 

^5?i7 U*?- KE^Jtt, Cryj 1^7^/81 lePheAsnValGluLy 
sTyr (E2>J#*I17) (0 4 <D7 5 7 K 5 8 - 6 4 ) fc^KMtCa- 
n-FIHlcfflttMT**. iSfflLfcDNAfc, jI&Mft£nn*;UA* 7x7- 
;bX^na*;UAttffit, fWf^O. 5^<7)7. 5 MSS7 0 I^lkZS 
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1. 5^CDl-yyn/\V-^TcDH^<7^X±T^^®lCj;^TlHliRLfCo fct 
MRU? 0%3L9 S-)W<D9bfi«D&lZ* CWDNAS, 5 0 m l £>KJfcKTX 
ba I tP s t I THftKimtU i£K£#T««* 1 0^ 1 !;:»*> LTHKffl 
2%GTG NuSieveffi:Sfi*y;b RockportS, FMC) *TttSu*lfjL£o 

jIS&7l'tt<&DNAte««\ Xfy^D'H (EtBr) ftfiKi: D nfffift; 
U SOffibT, rUE<OE^Jft^ffl*^ h (Sequenase kit, *A-T*, Clevela 
ndfc U.S.Biochemicals) £ffll>T* v^x — — 5 3 >«s ( 

Sanger^ (1977) Proc.N 

atl.Acad Sci .USA74 : 54463-5476) K J: OE^Jft^TSfcfelC, jg^tCtgftLfc 
pUC19*lcRl^fc\ 1-^TC04fi!cLfc^P->*ia?iJftSLfc^ CryjllE 
^JSr^tJfeCD^aJSn&^ofc. ftbt>CD2° PCRKJfcfcAPRtf** HL 
fc^'Jzf^U^KCP- 2 1 fcffl^Tfrfcofc. CP-21H IS^'J (E*>J 
: 18) 5' -CCTGCAGTACTTCTC I ACGTTGAAGAT 

-3* £WU ;;t:, 1 ofi<DCfiTtfcck<, i 3it<DC\tT-ch^< , 1 
6ffio> I te±fecoffi}I£M£T££c7M y ->>t*0, l 9fioGliATfcd;< 
, 2 2ffi<Z)G&ATfc±<, f IT2 Sffi^GteAXteTTfc «fcl\, E£"J (E^'J 
S# : 16) 5' -CCTGCAG-3' CP-2 1 <D&M 1 - 7 ) tt, ^7D- 
->^SMOfc*tcipAe>nfcP s t I SSffiSSL ; a0©llligLfc*'J^5?^ 
U^KE^M* ^RWtCTSyKl 1 ePheAsnVa 1 G 1 uLysTy 
r (E?U#^:17) (04 (D7 £ 5 8 - 6 4 ) £3- KtSn- KIMIB^J 
tl»«"r**a - K«E*JT**. 

S-*PCRS, JilB^ck^tC, =*|B<0'J>A-ie^LfccDNAtC*5^T 
, CP-2 3DK^AP*ffltiTfcfif*oT, Cryj II c D N A<D 3 ' **8£iSffi 
tSC<i:«:H*t, &PCR£, S-*E^5^*ffl^T, CP-24D 
Kl/APSrfflV^Tfif&^fc. CP-2 3D [E^J (EJ'JS^f : 19) 5' -GC 
I ATTAATATTTTTAA — 3 * (CClZ, 6fi©THCX 



ttAT*fcct<, 9{J(7)T«CTfeJ:<, 1 2ffi©TttCX«ATfc<t < , flT 
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1 5fltf)TttCTfc,ktrO ] \$. mnmz7^;mmA lalleAsnll 
ePheAsn (E^JS^ : 20) (0 4 07^/^55-60)^3 - Ft* £ 
3-KfflEm?*9 ; CP-24D (E?U## : 2 1 ) [EMS' -GGAAT 
TCCGC I ATTAATATTTTTAATGT- 3 ' (mc. 14ju©T 
ttCXIiATfccfc^ 1 7ffi©TI-4CT 5 bi<, 2 0ffi(7)Ti-iCXI-iATt>J;< 
, 2 3{i^TtiCTt)J;<, -^UT 2 6 fiGiTteCTfcck ^) ] tt, E^J 5 ' - 
GGAATTCC — 3' (E^JS^ : 2 2) (C P - 2 4 (D&g 1 - 8 ) £^ 

, cnn ^□-->dJ r gm^fc*icjmAe>nfcE c or i mzz^to cp- 

2 4D<Dmo<Dm^ ] )dZS7\s*^\zmm$, ^HMtC75/KAl alle 
Asnl UPheAsnVal (E^'JS^ : 2 3 ) (B 4 «75/^55-6 
1) SrH-K-TS. niS, «»£n->£E^Ji*£L;fca*, CryjIIt|p|^$nfc 

^SE^tCiBfiLfcSr^^^ Cryj 

Lit, W^W^T^'f^Tc7)^Un^^l/^-5 1 H^, ABI 394DNA/RNA Synthesiz 
er (*»J7*JV-7, Foster Cityfc* Applied Biosys terns) ICT^J&U NAP-10^7 
A (X^7 

x-x>H, Uppsalaft, Pharmacia) tCT, »ifi#(0$}#(caEoT«»Lfc. Sg 
jg^'J =T^^7 3 5£AP<h#tC-*»ia>'J >#-*S£LfccDN 

AtC&l^T, ±E©ckatCtT^5*~-^PCRSJStC*5^Tffl^fc. CP- 3 5 
EM (E5*JS^ : 24) 5' — GCTTCGGTACAATCATGTTT 
-3' 3&<DTttCTfc«fc<. 6ffi©GttA, TXtiCTfcck < * 9 

ffiOAttGTt)J:<, 1 2^AliGTt)i<, 1 5 {Z<D AttGTfci < , ^ L 
T18e<OTHCnj;<, ^©«3g*U ^5? i7 lx*^ KEWi, ^HKHCTS 
y KE9JCryjII0)L y sHi sAs pCy sThrGl uAl a (EMS^t : 2 
5) (H 4 4)7^/^71-77) Srn-F-rSn-KmE^JtCWlC-rs^a- 
KSSEyUT&S] **TSo *^T\ d ro*0«ll«*lco 5 b > h (5m 1) ( 
J C 1 3 6 £\ AP&tfffi^Ciyjll^'f^-CP- 3 6 [E9»J (E^J 
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#^:26) 5' — GGCTGCAGGTACAATCATGTTTGCCAT 
C-3' (ZZ\Z, 1 lffi©AttGTt)«t<, 1 4ftO>AttGTt>J;<, 17ft 
(D A i i G T t> < , 2 0{4G)TttCTfcJ;<, 2 3fi[0GttA, TXltCHh^ 
<, 2 6f4<BAttGT*><klO S^-r^fflSBtC^XhUfcCryjll+'J^^^U* 

^F^-fv-] <n&* i o o p^i/t^tcS-^iiiHicfc^Tffl^fc. 

:*^F5' -GGCTGCAG-3' (B25»J## : 2 7) (CP- 3 6^111 
-8) it. i7D- 

n>yBM<Bfc*lCflUA&tt;fcP s t I fflKffi{4*3*LT^S. CP-36G)i5 
O^&^U^^U^FE^M* ^SWtlCryjll^Tay^As pGlyL 
ysHi sAspCysThr (EWfl^ : 2 8 ) (H 4 0)7^7^69 — 75 

* ( J C 1 3 7 t&&) it, E t B rftfi2%GTG7^P-xy^nIfiftL 
fc<h£3, fi2 6 5lS»©DNA/t> Ktftofc. 
iSBLfcDNAS:, S&Mfc>7 □ n*;UA, 7xy-M^DD^AM 

CD^tC, CODNA*, 1 5 m 1 OKjfctCTXb a I £ P s t I TltPtiCMfb L 
Tilffl2%G T G SeaPlaqueffiK/Sy^ Ms* Rockportffi> FMC) *T 
ttfCflciSLfc. 3Sa&-J*asODNAA>FS:, EtBrMia^Ml, 
OtitJLT, T6BR<0EWifc£ffl*y h (Sequenase kit, */Vf*, Cleveland^ U.S. 
Biochemicals) Srffll^T, yr**yfi->?-S*-y3/S (Sanger^ ( 
1977) Proc. Natl. Acad Sci .USA74 : 54463-5476) iZ& 0 E9Ji*STSfc*tC, iS 
SKJHffcLfcpUC 1 9*K»^fc\ 

pUC19JC137a, pUC19JC137 bM'pUC 1 9 J C 1 3 7 
e £Ilftiftt5 27D->te, Cryj 

II^7Sy*ffl*=i-HTSE^JS^rt^£ffiSnfc. 3£n->&, 
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»«tCt5V^T|nJ-^E9i]S:*Lfc. ^7D->pUC 1 9 J C 1 3 7 b H m&<D 
f7U->-V&r>tz* ZftbOZU-XnmmZtltzEimt* BB^ttfeCryjllO) 
107^y^l2^J (Sakaguchi^, ntffi) afemc^Jfiffil 2 tCK*SLfcCryjII7S 
;KE^I<!:^4&l^-ftSfiLfc B 7= y »<Z)#*tttW-rau ^±fi<ogaH<Z)E 
^JUg^T&O, 7 = 781 HCryjII^r^y5 1 ^-> (Met) (C^^-T^o 

£ HBa^J^tt»<7)3 >ir >+l-XEyiJ(t<Z) 7 8 %ffl|^ttlc<k ( 
§£3>-fe>thXiB£'M, LutckeH (1987) EMBOJ. 6:43-48tC <t OffittSnfccfc 5 
tC, BBteMe t £^fr) o 

Cryjlljfie^^aO FT3 cDNA^, »J >*-*S£Lfc c DN A^S 

, 7 (IB5IJ#^: 2 9) (£nHu IE £05' -ATGTTGG 

ACAGTGTTGTCGAA-3 1 £ £ ) X^P*£-&PCRK:*t>Tm>5C:£lC± 
oT^D-MtL, J C 1 3 8 i i £B¥/L,£: e * U zf5? ^ U^f- F C P - 3 7 \t 
, [14C7)^^U^-^H 1 2 9-1 4 9£*fJSU S^WCryj Hi? D-> p U C 1 
9 J C 1 3 7 b iCO^TftgSftfc* £ FIB^JtcS^TV^ 

fg2£>PCRJ£j&£, §100 ptMAPWCP-3 8 (E^J#^ : 3 0 
) Cnil IS£U5 ' - GGGAATTC AGAAAAGTTGAGC ATTCTCGT - 3 ' * #T £ ) , 

(E9>JS# : 3 1) 5' -GGGAATTC- 3' (CP-3 W\ 27D-~ 

>^BM<7)fcftKjtoA£ft;fcEc oR I SHIBasffiS^T. SO®* 'J £ U# 
TYW&WZ* H4C0727U^K 1 7 7-1 9 7lC*fJEU {K^WCryj 1157 n- 
>pUC19JC137 btC^^Tft^^nfc^^l^^^FSB^ilcS^^Tl^ 
. if*ibftDNA£/£ift (JC140 i i i iP^SO *±iEO<t'5H«»L/Tfct 
J6Sii\ ^C0|*E c o R I RtfA s p 7 1 8T^fciLTWSJfflO 1 

**J1. 5 5 k bg©*»ftDNAA> KfcWOttiU IB^Ji* 
^fci&JCpUC 1 9*tC5-fy-hUfc, DNA^, TfrBE^+yF (sequenas 
e kit 
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(iMi* Cleveland^, U.S.Biochemicals) £ffl^T* yT**'>3 L x->j'- 
5*-ya>S (Sanger*, ffltB) fC £ D E£'J&£ Lfc. WMi* M l 3li£|pj 
KtfiglnJ^'fV — mfa-b'A Beverlyfr, N.E.Biolabs) StfrtSBv-yVv 
>^^7<"7-CP-3 5, CP-38, CP-40, CP-41, CP-4 
CP-44, CP-45, CP-46, CP-47, CP-4 
8, CP-4 9, CP- 5 OStfCP-5 lSffl^T, 7t£tcE?iJ&£ L£o C 
P-4 0 (iB^iJS^ : 3 2) \t, E£'J5 ' -GTTCTTCAATGGGCCATGT-3 ' # L , 0 4 0) 
3*^ bi"^ F 3 5 9 - 3 7 7 iCtt j£"T£. C P - 4 1 (E?«## : 33) It, E 
^J5 ' -GTGTTAGGACTGTCTCTCGG-3 ' W L , ftlH' B 4 0> * £ U ^ K 7 2 0 - 7 3 
9lC#Jfrt5#3-KIRE^JT*5. CP-42 (E^J#^ : 3 5) te, E^J5* 
-TGTCCAGGCCATGGAATAAG-3'n(L [14^*^1/^ F 8 6 4-8 8 3 IC*tJfcT£ 

(fib, itSOO^U^Fte, iEL^G7ftt&<TTtLT&lS) . CP-4 
3 \t, E£"J (iB^JS^n n>3 5) 5 ' - GCCTTACATGGACTGCAACC - 3 '^tl, ^nte 
, I14£Z)^^U^5 1 K 1 4 7 6- 1 4 9 5t:^T^#=i-KIHE^JTfe>5o C 
P-44H E^'J (E?'J#^ : 3 6) 5 * -TCCACGGGTCTGATAATCCA-3 ' ^§t, *rft 
It, @4(7);*^I/^F6 1 2-6 3 ltC*f]£T£ 0 CP-4 5teE5B (EJUS 
3 7) 5 ' -AGGCAGGAAGCAATTTTCCC-3 ' H 4 (7)5? ^ U-^-^ F 

1 2 5 4- 1 2 7 3tI*tlSTS*3-HfiEyiJT*S, CP-46H E?'J (E 
?'J#^ : 3 8) S'-TACTGCACnCAGCTTCTGC-S'Sr^L/, -^tlli, mAO^ZVtJ- 

F 1077-1096 icfchfc-f C P - 4 7 ft, E?"J (E?'J#^ : 3 9 ) GGGG 
GTCTCCGAATTTATCA-3'^^L, ^tl\t, M 4 CO 2 ^ F 1 0 3 9 - 1 0 5 8 

tc^HMtc*f^TS*n-KfflT*§ (ffiU CP-4 Fti 
, EU^^l/^FTTte^KGchbT^jSc) o CP-4 8 (E^JS^t : 4 0 
) It, E^J5 1 -GGATATTTCAGTGGACACGT-3 '^tl, H 4 CD* % V^=^ F 1 2 9 0 - 

1 3 0 9 (C*MST£. C P - 4 9 K\mm^ :4 1) H E^JS'-TATTAGAAGACCC 
TGTGCCT-3'£WU ^ti\t, M 4 <DZ % Vtt F 8 2 1 - 8 4 0 «^T3^3 
-KJHE^JT**. CP- 5 0 (E?0»^: 4 2) E5»J5' -CCATGTAAGGCCAA 
GTTAGT-3'£WU -ttttt. ^O^U^F 1 4 8 5- 1 5 0 4\Ztifc?Z> 
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. CP-51 (E^JS^: 4 3) WU @E^J5 ' -ACACCTTTACCCATTAGAGT-3 ' , ZrtM 
, H4CD^^U^-5 1 K 486-50 5 lC*hET£#3- KfMT£6o 

3 0(£>^D-> (pUC19JC140i i ia, pUC19JC140i i 
i dStfpUC 1 9 J C 1 4 0 i i i e t*f&) It, ^MlCffi^WACryjllE 
WSr^trdtA^tBdilfco ^P->pUC19JC140 i i i dCDE?iJ£, 

pUC 

1 9 J C 1 4 0 i i i dWpUC 1 9 J C 1 3 7 b ©E^JSffl ^T, i4(C^ 

pUC19JC137btl; (pUC19 JC137a, pUC19 JC140 
i i i aM^pUC 1 9 J C 1 4 0 i i i e \Z&^Th) &tti£tlZ> At LTfg 
ur^tlT^o D , pUC 1 9 J C 1 4 0 i i i d *(£G £ LTSHJ^ftSfcOTte 
L^L&#e>, 7J7U*?-K 2 3 O<BAXtfGO>i0g#te, 75/16 3<7) 
Ly s £n — H ITl^. ^7P->pUC19JC140 i i i al2£"JtepUC 
1 9 J C 1 4 0 i i i d<0-€-tt<t|e]-T*ofc**, #0*te|&< : pUC 1 9 J 
C 1 4 0 i i ialt ^^U^^H 3 5 7 tCCOftD tCT^rfi-L (7=;il0 
GlZ^mZtlZ&itfcfSi^) , 5?i?l/tf K 7 5 4l:TW«C<C*fL (75 
/12 3 8c7) I 1 e^^Th r -vcD^b) , 1 2 4 6 KTTteJtK 

C^Wl (75 ;i4 0 20L e u^SP r o^ft) , ^LT^l/^K 
1 6 7 2 KCTte&<T£*rra (#»8RflS«) o ^n-/pUC 1 9 J C 1 4 

0 i i i eCDlB^'Jte, pUC 1 9 J C 1 4 0 i i i d (D^tltm- 

ffiU ^lx^b'7 9 4tlATteft< GT*0 (75712 5 10 1 1 efrZ 
Me t -\£0^Yb) , -^LTS^U^KS 5 7 teC<BttO ICTTftofc (7 5/ 

EcoRI/Xba ngft (tUP^^7l/tf FAP 

II, Xb aK^As p 7 1 8KSgBSM©fitS«t§) fefflWJCUO 

1 i i PCR*/Stt©^D-->ytcfc^Sfi]«l(OK^tt, CryjII c DNA^CO 
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fiKba immm<Dtz&\Z¥tt\Ztym£tLtzcDNA$:±I&LT, 8 0 0 & 
1/7 5 0 bpA> F££C, 7 5 0 bp(^)A> Kte±g'JllCE coRI/Xba 
IiHtffcLfcpUC 1 9*lC^n->{b£ft, i3^J«SStlfc. 2:30 7 5 0 bp 
^D->^rgB^J*^bTCryjII^ : f^5 * ¥#TS>* £ £:* jiLEtiLfc (^P-> • 
PUC19 JC140-2 aWpUC 19JC140-2b) . ^D->pU 
C 1 9 J C 1 4 0 - 2 a II * ^ U*? 1 K 2 9 7 iCT(7){t 9 IC C L (757 
S86CCys*e>Ar g^<73£ffc) M^D->pUC 19JC140-2b 
ti^^7 K 7 5 3 (CATtt&< G£#T5 (75 7^2 3 8 00 I 1 e*>S>V 

a 1 ^(Dmt) . iiiq^D — >pUC 1 9 J C 1 40 — 2 aWi7D->pUC 1 
9 J C 1 4 0 - 2 b\t^^\y^^ K 3 5 7 \Z C (7) ft 0 K T £#T3 (75/^1 

0 6tCT'S$n*«{ktt&^) . 

2O<0g&£PCRiBi|8ttX, i7n->{fcCryjIlE9lJ*Amplitaq Cycle Seque 
ncing kit (3W*?h Norwalkft, Perkin Elmer Cetus) *JB^T, iESh i2£"J$; 

P] *SBSIi$€:^, ^nti, *^T, x>7 P U- hDNAtC7--;U$n (1 
6p^W Myr^yNTP^^T, 4^1 

1 OXCycling Mix (0. 5U/H Amplitaq DNA#'J ^7"t*tt) 

, 5 /i 1 f>7>-hDNA ( 1 0 - 1 0 0 f ^U) Xtf 2 0 m 1 lCT£fc*tt 
C0dH 2 O*fc#trPCRSjClCi3ViT5£fi$nS (Sanger^ (1977) Proc.Natl 
. Acad. Sci. USA 74:5463-5476) . C<D*y Hcfct+5#jtffljg£i£*<0 d GT P 
ft, 7-x7lf-dGTPT ! M#ffi^/i (DNA<Z>SSG + Cffi«££iTiBm>iB 
*L,&<S»£4*.*) o x^U-hDNAte, PCRMftt^^ 

^DD^JK 7x7— JUXtf^no^AtttiJU 0. 5§^7. 5iF 
ST^-^ARtfl . 5S<7X7^0/V-JI/T- 2 0 tTttJBStt* £ <hl£ 
JcOIHJRU #^T\ PlS!ffl^lX«2%c7)SeaPlaqueffiia^yj|/ (FMC) 4 1 
Sr«^i*l(lLfct)©T*-3fc. BSfc-tfifcODNA/O K*E t B r ft-filc«k»3 
n'rtlfbU ^DtfciLTGelase (")^3>y>, MadisonfiE, Epicentre Technologies) 
TjfflJILT7#D-XS:l»£Lfc. ^©DN A£Ffi£IB3i*\ 2 0 /x g/m ] 0 
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RN7— fe (Ov77t» Indianapolisffi, Boehringer Mannheim) Sr'&ifSO/zl 
<2TE (lOmM HJX (pH7. 4) , 1 mM EDTA (pH8. 0) ) 
iCBKjfflS-frfc. Ci7jII*^D->fbt-§(7)lCfflUfc2O<DS=*»iB*«0ii 
U ^bTPCR^<^^E^J^i;^cD7 L >yu--Kc!:LTffl^fc : J C 1 3 
7 i U 5' **PCR (±IHC0 1° P CR J C 1 3 6j&>SiSffi) -f*>7 

^KAPRtfCP-3 6&ffl^TSliBt ; J C 1 40 i i , 3' *«PCR ( 
±m<Dl° PCR J C 1 3 8 i i A^iifi) ^t'J^^Utf KAPWCP 

KfflSeaPlaqueffiBl^yiU (FMC) £«LT»Sl*»U 5SSfcTl7£<Z>A> F 
£E t B r ftfitcit) nlffiftLTWDmLfc. #^T, &l c Jfiffi© 2 ju 1 £*f 
JSt*5 2 Q PCRKJfcKfclvrffl^fc. #^T\ 2° PCR£iMj£, PCR-tf- 

^u-y^m^m^^<D\zm^rz) a, j c 1 3 7 i i i^^t^iot* 

S:CP-36StfCP-39 (E?iJ#^f:44) (CilH E^5' -CTGTCCAAC 
ATMTTTGGGC-3'^^0 4(7)^^l/^-^K 1 2 0-1 3 9 lC#J6T£#3- FiHE 

^j-?&&) o j ci 40 i i zmmttzmzm^tt^^szuir^vy*? 

CP- 3 8, CP-40, CP-41, CP-42, CP -4 3, C 
P-44, CP-45, CP-46, CP-47, CP-49, CP-50, C 
P - 5 4 (I2^JS# : 4 5 ) ( ;uh.tt, E^J5 ' -CATGGCAGGGTGGTTCAGGC - 3 ' L 
, 114 CD*:? F 985— 100 4\zMl&'t2>) , C P - 5 5 (K5«#*t : 

4 6 ) E£'J5 ' -TAGCCCCATTTACGTGCACG-3 ' ^tl, B 4 © 2 2 U F 

9 2 9-9 4 

8H*fJST§^^-K|fiE^JT*S) StfCP-5 6 (E?U#^ : 4 7) (^tl 
tt» E£'J5' -nGGGGTCGAGGCCTCCGAA-3' |4W3?i7 F 1 4 3 7 - 1 

4 5 6\ZtWTZ>) T&ofc, IICD£fiPCRlM£;UE^Jft£<0E?iJWU 04 



(42) ^¥8- 5 0 5 2 8 4 



K*Lfc«£pUC 19 JCC137b/pUC19JC140 i i idCryjll 

stmt 2 ^ u^-^K^fwsftUT^fc (zn$(DMnb7^ jmmt^tmft 

o 5?i7U*^K 3 5 7(Ct^CcD^0tCT (7 5 7 M 1 0 6 tC T'ffiS 
ftfcL) . 

2*T£i7D->pUC 1 9 J C 1 3 7 bWpUC 1 9 J C 1 4 0 i i i 

^TCDS^U^KOO^JB (2£U:fr^F 3 5 7 K^ttSTICck 
^/i, pUC19JC140iii d £P£ < t^TO)^ £ 

CiyjIItC»T5Sr£fcc DNAE^M, 5' |EHSRE?'J0> 4 1 X ^ U ^ h\ 
BBSSMe t lc*tT5n H> (0 4 ^ F 4 2-4 4) 15 4 2 

? ^ i/tf K©t-y> u - r^ >^7 i^-A, 4 3 bpo3' immm 

«*Stfi 7 2 6 n>ir>itx^U7x-;Ht:v^^^ 
E^J#, ^UA^-;!,^ 4*^1^5^ 5' ffli]0 3' ^»BR®*tC*S (E4 
<B*£ 1 6 5 4- 1 6 5 9 ) 0 MJ&Me t >7 U- ACD Ji 

7 8%0)ffl|-rfH*JC<t0flllg$n§ (KBBS&Me t tt. Cryjll^tC^tHSn^TAAA 
AUGGC (Ei4c7):&g3 8-4 6 (E?'J#^ : 4 8) ) T\ CftWu ffittKO^T 
C7)=i>-tr>thXE^JAACAAUGGC (E£'J#^t : 4 9) Lutcke^ (1987) EMBO J. 6:43 
-mzm®Lt&) o >J~r^ yWV-Lte. CryjllfCO^TO^ 

$L2nfzWftmW&mm (Sakaguchi^, mtti) (04(0757^5 5-6 4 
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, Y'SiH^S 5 6 . 6 k D a Rtf -'f-ffl p I 9 . 08 
CryjIItCOUT£D3 0(7)^J^^NH2*iSE^J (^S«2tiB^Lfcn>y® 

-r^OlC, Sakaguchi^ MffllCJ: 0 ffl^$nfcNH 2 *a) fifcJKCiyj 

tC^Ti^ir, CryjIIOD>^S©7^ySia^J^ 75/14 6T&£0, Cr 
yjII^V3-hS^7 = yKE^J^ 7S/K5 ITi&itK f IT, Sakaguch 

5 l&tf 5 4T&££E?ijte, 75/14 6TS6SSSeKO»»4fi!ctt*S-r 
o von Heijne£)A J & (Nucleic Acids Res. (1986) 14:4683-4690) Sffl^T, H 
4(7)75/12 2 £2 3OP B 1(C-T^$n-5BB»B8ffi^*5 0 fc U/SJBiCryjIlSe 
M^H4c£75/12 3T^^)^6H ^-agSHte, 49 275;ifiT* 
■3tfi^l5 4. 2kDaWfSpI9. 0^t5T*55. 

Swiss-ProtX"^^-X0CryjIIIB^JtCO^T^)1t— ^te, Cryjll7^\ 3 — > 
, h^ODy^U^^faOt- tliCMLT, 43. 3 (h7h ( 

Lycopersicon esculentum) ij # ^ $ ^ p |c 3 3 . 3 ) RZS 

4 8. 4%ffl|Hj (3 2. 6%|*]~0 r$>Z>Ct%^Lfz 0 T^Ttf)X^U:t^F 

75/ll2?iJ£*te, PCGENE (A»J7*J|C7, Mountain Viewft, Intel ligenetics) 
%ttM4 

b *Tfls»g nfe^^E^ g> co r n a <oaaMRtjgaiift Acry j i 
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B^TCryptomeria japonica U$) ^*(7)^-;i/^SiS«Lfc«i¥-fe^»*ifi 
■&tr K^>f 7-f X±T««SUfc. C(D7E»5 0 0mg^b, *SWlCFrankisR 
tfllascarenhas Ann . Bot . 45 : 595-599tC|SfS $ ftfz i^tCLTRNA^HSlLfco 
5*»* K^<7^X±T?L^i?L#TT0mLT, -IftO. l^DEPCTJUI 
LfcO. 2M NaCU ImM EDTA, 1% S D S * 1)U7Lfz 5 m 1 <D 5 
OmM MJX (pH9. 0) 7xy-^/^DD^A/^V 
7a;U7;U3-;i/ (2 5:2 4: lTJgfi) T5|UffltUUfc«IC. RNA*, 0 
. ^±hU^A^^2^C0X^y-JUT*ffl^^M^i+fCc ^ 

h£is4>#l!T[E]iKU 2 m 1 CD d H 2 O lCff!BSa3f-&T 6 5t:iC S^BBiJU 
MLfc* cn6<7)RNAmm%QlZ2m 1 <D4K^fbU^^A^jbUAT, -IftO'C 
TO + i^-KLfc. iS^KICtORNA^Uy K&HIJRLT, 1ml c^d 

H 2 otcM!»ffl$-fr, W3M mm±h^)OARZSx^ J-^-mZm^^- 
rz. mm^lsy h^l00/il 0dH2OKMil^£-£T-8 0*CT«#Lfc 

o 

=#»(cDNA£\ 8 ju 1 SftRNA^^, cDNAMyXf^7h (BR 
L) *ffl^TGublerXOtooffman (1983) Gene25 : 263-269CDi**£tC«Eo U rf d 
T^-fS>^T^fi£Lfc. PCR£, dNTPmi 0 m 1 <D 1 0 xfflflfift 

^H, c DNA (4 0 0 m 1 <D~*m cDNAKfoM&lfaO 1 0 // 1 ) , 0. 5 
U 1 (DAmplitaqDNAtfiJ *y— tRZSM^ (1 0 0u 1 KT£) <hg£LT 
, GeneAmpDNAiBH*v h (Perkin Elmer Cetus) Sffl^TfT&ofc. 

cn<oC7)Hi£f£, MJ Research, Inc. (Wi-t?^ Cambridge^) 'futfyl^l 

mu^mum^m^m ^t±sb Lt. 5 [pio^i^ 94^1 5^1^ 

14, 4 5rTl^rp1COy^^T-0x>7 P U-h^07~-U>^^7 21CT 
lM^iM-^b^oL ft^c7)2 OlsI0iefitt, ±Ka>S0<B£tt, 5 5T) 

Jfifc&^7-f V-»<D-fe^ IfeMe t ^<E>#it3 K>ST©CryjIIc D 
NA©lSBffl{C©ricLfc B CP-5 2 : 5 0) It, SB^JS ' -GCCGAATTC 
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ATGGCCATGAMnAAn-3'££"L, CZ\Z, * 5 U*? KIE^US ' -GCCGAATTC-3' (E 
^J#^:5 1) (CP-52(5fiai-9) It 9 MtB&a&lCiQ*. 
fcEc oR I fe]Bi»ffi£2*U 90©E5»JttB4a)7i7U^K 

4 2-5 9lC*hSt"£o CP- 5 3 (E£U#^ : 52) 13, E?'J5' -CGGGGATCCTC 
ATTATGGATGGTAGAT-3'£#U CClZ, * 9 U^f- FIEFS' -CGGGGATCC-3' (E?0 
S§: 5 3) (CP-53C1S1-9) \$, 5 a-~>?B M^fcdlCiUA £ 
ft£B amH I fiiJPI]S{££^ U 5 3 (T^'J n*^ ^ ]yir^ KE^'Jte 

, BUO^U^K 1572-158 9 lC»j£T<5 3- KffiE^JtCffl*i«T& 
£ e CP- 5 2StfCP-5 3^ffll^-*II^^c DNAT^PCRJS^Ii 
, EtBr»fiU:7*D-75-y;Ht»l. 5 5 k b<0A>K££i;, J 
C 1 4 5 tSanfc. iBfiSJ-lfcDNAfc, 3I&W&^ D D^jUA, 7x/-Jb 
K^nn^jl/Afflfflt, -ecO^W- 2 0t:TCD0. 5^£>7. 5ftK7>*:- 

^AStfi. 5«©>f y^D/^y-;uT<ott:iRtCcfcoiiiiRLfc, it«&tf7 0% 

X^y-;i/T©gfe#0?$tC, DNA^, 1 5 u 1 OJgjSfCT. EcoRI^Ba 
mH I T[WJ0#fC$HLU mum 1 %SeaPlaquefm&y;i/ (FMC) ^T^M^L 
fc. l^WS^DNAA'/ F£E t B r ^filC^D riJffiffcU flXDffiU TffPJ* 
©EflJft^ffl^y h (*M*, Cleveland^, U.S.Biochemicals) 
*v5 L x — — 5* — 73 >& (Sanger^ (1977) Proc . Nat 1 . Acad . Sc i . USA74 
:5463-5476) (Cj;Svx**vDNAE9«JftSa)fc«)lc3iaiC7^bLfcpUC 1 
9*lCR^ifc\ 
^P->pUC19 JC1 45 aWpUC 1 9 J C 

14 5b£, M 1 3JHH*|p]^^|p]y^-r^- (nfj-tr), Beverlyft, N.E.Bio 
labs) R^I*iaE^Ji*^ffl^7-r-7-CP-4 1, CP-42, CP-44, C 
P-46StfCP-5 1 fcffl^T, S^HEWft^Lfc. ^D-zpUC 1 9 J 
C 1 4 5 aWpUC 1 9 J C 1 4 5 b <DX 2 U*? KRtfSM*a *lfc7 5 7 K 
EWi, BI4(73CryjIlEW«!:l^-T*ofc*«, *<^«fel»<. ^D->pUCl 
9JC145alt ffiflca^nfcCryjllEyiJt©*-©^^ F<7)ig^£^ 
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tSZttfM.iti2tltz* tmt, 04<D*>7U:*3 1 Kft»l 2 3 4\Z, £AMftC|H«c 

^3 9 8tc, i \ efr^Th r^<D : r>M£tiz>7$ymmk$:£i:z> 0 £n-> 

pUC 1 9 J C 1 4 5 b\$* H4(7)^^l/^^hMiBl 0 8 8 tc, ^mflcfSiS;* 
ntATB&<G&tL. 2 27U*^F 1 3 3 9 ICG<0ftDKA£>ffT£. 10 

6113 3 QT^^^U^HSfttt, CryjIlMe^^7a/^4 3 

\Z&~DTmmZtlT&t>-?, Ta q*U^7- t<7)**©X7-*tC«J;^fe<DT 
^5-5 (I ( J2X1 Saikil? (1988) Science 239:487-491) . L/^b&7^£> 

Ciyjll^KS^^T^ckotCfT&ofc. 10g«pUC19JC145b^E 

c oR I WBamH I TPJP$tC^{b Lit. Cryj II£ 3 - * 2 U FJ¥ 
A* (H4 05?i7U*^H4 2- 1 5 8 9 tCK-SO *\ £<7)}H{fc0) 1 %SeaPlaqu 
e fi»^7^n-xy;U*TW«S»fifc(Cct0m«lbfc. &^T\ C<73ffiA% 
az-JSEc oR I x>F*£U7— t?MIS3Bffi*^tCja< ATGB8SS3 

F>tf>B3 * ffl©6t7^> (H i s 6) £3- h*T*KyiJ££tr«fc3K:&S 

LfciiS(C*BftUfc»S^^^-pET- 1 Id (-)^3>y>, Madisonffi, Noagen 

;Jameei^ (1990) J. Virol. 64:3963-3966) ip\z v< V- v 3 > Lfc. Bftf 
SC 1 a IRtfH i nd I I I X> F 7 £ UJ—tMm^&tmz^^ $-^(D 
S20Ec oR I X>F*d7U7— tiHISaBffi*, T-fi&Ec oR I RtfH i nd 

I I ISHfc, ItStt^^y-ya/C^imiLL :rotX?y> (Hi 

s 6) <Z)E^Jtt, IR^A^SH (Cryjl) ON i 2+ * U~tV > 7 A tw*3tt 
^77>rx-r-r-»K0)fc8i)lClJUAe)nfc (Hochuli^ (1987) J.Chromatog.411 

: 177-184 ;Hochulil? (1988) Bio/Tech. 6: 1321-1325) • n->£ffl^T 
T^iiM^SB L2 1 -DE3^h7>X7 Lfzff, T7^U/7- 
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hf^/vH (IPTG) S»nW^Dt-*»*tn^7^5 7 K*fit4 

o iPTGT®si*tt, pet-i i dic*tt*8i»Asaa«5»ai^Bai6s 

U^;i/C7)T 7#U te365i^£*<. ^n-> P ET-l IdAHRh i s 

6JC14 5b. ate, 5ES!0)fc«>a>IE L ^ U -x-f > ^7 U-A + <BCryj Il£ 
D->T*-5C<t*^ C P- 3 9£^3vx**vlE^J?fe£ (Sanger^, miffi 

aia'AsaM^^ss:, wm^mm^mrumLtz. ^n-> P ET-iid 

AHRhi s6JC145b. a0-Rfi|$ffl^T, 7>t c y'J >£^fr 5 0 
m 1 Oigift (Brain Heart Infusion Media, Difco) I'fgffiU Aeoo = 1 . 0 S 
&^T* IPTG (HiglmM) T2^W!SiigLfc. Z<DM«<D 
lml C07'j3-|-S:SKW©ir«TjSflxUT, iSi^fflt (C J: 0 ^ U 7 Mb U 
<Z)^Uy h£5 OmM h'JXHCl (pH6. 8) 2mM EDTA, 1% 

sds, js -^)vti"f hx^y-;k 10% ^u-fep-jk 0. 25% yp 

^7xy-;i,:/JU- + T5#P B l*^^ (St 
udier^ (1990) Methods in Enzymology 185:60-89) . SUfcASeRS^S:* 
Sambrook^ fittBOA'ittCft^T, ^-7y-^-»fi tft 1 2 56 S D S - P 
AGEWl/JitiiRLt (y;KC«, 2 5 At 1 G>ffiS*tt*fW:fc) . ftttWfig 

SfflS35^©fflg«*^e>&ofc. H i s 6 'J-^-fe^-r^SilftACryjinco 

C<£>p ET - 1 IdAHRh i s6JC145b. a — >£Hft 

0 0 /z g/m 1 CD7>tfvU >^^^L B tg±l!l 0'J-7/b\ Gaithersburgfo" Gibe 
o-BRL) + <0 1. 5%7#D~X£^fr6f0C7)&^HJIIIl (10 0X1 5mm) 
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h°vU > (2 0 0 u g/m 1 ) *£t?6 L<DMH*Jgift (Brain Heart Infusion* 
±fi, Difco) iClJUAfc. -CO±gft£, ft3K£A 6 oo#l. 0 £T0rfif£i2\ 
IPTG^SPA. (gMlmM) , MlC2P#rpMW$^^ 0 

aiB*a^Hi -(7, 9 3 0 x gl lOftWl) l~ J; 0 IhIJR LT, 5 0m 1^6 
M ^7-y/-HCK 0. 1M NazHPCU (pH8. 0) +T*L<8 

ii^e i mmmmztto ^m^Mn^m^m m, ooox gl 10 

ftWl* 4V,) lCj;OI»ibfco ^fl?t)<2pH£8. OlzmWL, 6M ^7~v 
>HC K lOOmM NT a z H P 0 4 ( p H 8 . 0 ) TWKffcbfc 5 0 m 1 (D- 
7^NTA7^D-Xi]7A 

(Qiagen) (CjJUxfc* ^(Dtiyh^:, 6M ?7-y>HCK lOOmM N 
a 2 HP04, 1 OmM h'JX-HC 1 (pH8. 0)T, 8M 
, 10 OmM Na 2 HP04 (pH8. 0) 8 M Rig, 10 OmM 

KS^-h'J^A, lOmMhUX-HCl (pH6. 3) T, il&WlCSfeofc 

SiSIASeaCryjItt, 8M gUg, 1 0 OmMRSt MJ 1 ?^ 1 OmM 
HJX-HC1 (pH4. 5) T^£B£tT, 10mlO7'j3-htS*Lfc. 

c SftLfcSlSiTLaeHWT'Jn-hS:, Sambrook^ MW^ffiKfie^T, S 
DS-PAGEtMLfc. 

£0)6 LOBISMJk JCI IpET-Ut 1. 5mg©!fiftACryjIl£S£ 
L/fc^, ftlti, SDS-PAGEl:l3^T2 4kDaM5 8kDa02*0 
±MA>F^^K$nfc. C05 8kDa^>Rt M^Cryj Il£3Tt^\ 
jSSfill^ (Shimazu Flying Spot Scanner , lifi-tyV* Braintreeffi, Shimazu Sc 
ientific Instruments) (C± D Mfc Lfz t Z. 5 Mfil^ft 9 — 1 0%T&o£ 
o 2 4kDa<D/OFIt £MSIt<D*<j 9 0 % £R9J U »«*CryjII©#»* 
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fft(OCryjIlSSffl«S»£:, pUC 1 9 J C 1 4 0 i i i dCryjII#A*<05B 
SlCrHffcbfcpET 1 1 d AHR (6tXfy>U-y-^#t^)) t^CO^^f 
y-v3>lrcfc0f^lSLfc. CKD^*-*, if A^Ec oR I JJBffi (5' p 
ET 1 1 dAHR»A»»a) XtXA s p 7 1 8 SBffi UfAtKD 3 ' £«) £4 

7#n-X4>c7)A> LTIeliRLfc. pUC19JC140i i i d*g^tl£ 
E c o R IMA s p 7 1 SrimtbXCryjUW A^m^^tz (^tl*, ffi 
-^l/KTmSllU ±EC0ct'5tCfl|«LfcEc oRI/Asp71 8 rgffc 
Lfz p E T 1 1 d AHR^i7^-*^7^y-->a >bfc) • 5~D<D?7U-yft 
, »A4*/^^-5' Saa8lCiEL^5?i7U^HiB^JS^tfC:<i:A*, CP- 
3 9*ffl^£yx**vE?iJife£ (±E) (C^O^ffi^nfco C<D#rL^fgtl 
tt, fPjt$i±fc££tC, 04a^5tC*-r«t5tC, CryjIl£D7= /i4 6TS^ 
C^lMieiti, rCryjIIA4 6 tmiftZ>. 5 0 m 1 <0/h««5fi5ilt 
R (±8BO>J;5l;:^B5) tt, pETl IdAHRJCHO i i i d 2 id? lift 
SC<7)«ai»^e»0rCryjIIA4 6<Z)»SU'<;^pETl 1 dAHRJ C 1 4 
5 b 2ftZmmm%ls^)l£Vtot^Ct*KLtz 0 9LrMft (JC 
I I p ET- 3) £± 

IHOctotCjIiab, 2 0 0mg<7)rCryjIIA 4 6 fcJMift 8 0 % (^-7y-^jl/ 
-^fiLfc 1 2%SDS-PAGE^rJKZ)»gfiiJ^tcJ:SfllS) TStiJLfc. 
&SSffJ5 

fe?Et»Eai<ORNAg)/-1f>yny btttir 

Arnold ArboretumC^&l/T 9 -;!/ Lfc B £ jaij;^ 6 <B#7£I&;^ "b # 

ibftRNAICHLTy-1f>yD7 h^WSrfTofc. *HWlC±B®Sambrook 
<7)#&££j^T, Arnold Arboretum (7itfa-to*A Boston) TS* Ufc^TE©^ 
6¥BtLfcRNA 1 0 a gWa*W6S$Lfc^»e)*l8L&RNA 
1 5 m g *^A7^ft K 3 8 %RZfl X MOPS (20X=0. 4M 
MOPS, 0. 02M EDTA, 0. 1M NaOAc, pH7. 0)?gift* 
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£A1/10$«* X^y-;i/2^STa:l5$ii-T^lg^M / >$-ti:, dH 2 0 
5. 5 u MzmmmZ^tz) *»««*^£7;UxfcKl 5. 5%, *;UA 
75 K4 2%, Rtfl. 3X MO P S jgilfcSr^rf* D-xV >^ft-3g£^#"t 
§^A7il/rt FHirt&l 0 m l IC± OiaciftLfc. tS£f£ 1 0 

XSSC (20X=3M NaCL 0. 3 M^X/it h U <j7 A) tC&tf3 + 
t t ( 7'J-h7>X77-iCctOGe n e s c r e en Plus (NEN R 
esearch Products, v+r 

m^mmMLTz. Ig<Z):/WW:/U^<if-v3>te[ 4mL0O. 5M Na 
PCU (pH7. 2) , ImM EDTA, 1% B S A, M'7%SDS^6 
O'Uc&I^T 1 PfPATSofc. 7>7 c -t>X-7 6 D-y^^^+t:P CRtCctOfg; 
*;Uh7#D-X (±12) £*3^T J C 1 4 5<DVgmr&J$Lfz 0 Z<D®&> 2 
jti 1 C7)DNA£2 u 1 WdNTPS >y^X (0. 1 6 7 mM d ATP, 0. 1 
67mM dTTP, 0. 16 7mM dGTPMO. 0 3 3mM dCTP 
) , 2 u 1 O 1 0 x P C R««ifc\ 10MlO 32 P-dCTP ( 1 0 0 m C i ; 
Amersham, < U / -f > 7— U > h > A-f , 1 /i 1 (10 0 p ^E;U) 
(D7>^-fe>X7°^<V-CP- 1 7, 0. 5u 1 COTa q^U^—fe\ 
dH 2 OtCct019i|iSlxT2 0 w 1 lOXPCRlii, dNTPWT 

aq*U^7-bttPerk in Elmer C e t u s (n y h , J 
7V*-{7) ^^<7)fc<^T*ofco 9 4*0^*31^X4 5 8?Pp1 3 OlHlftXtt 

U 0"C{Ci3^T4 5#fclx>:/U— MC7--;i/L*0 7 2<C 

iCiSViTl^PBlfflgSTS^t^^&Sfc^TSofc, TEIOOmI 
SrlMASClttCctoTffitS^ 7°n-:/£ 3 c c c?DG - 5 0 X tf >il y A (T 
ET^ffitCLfcy^X 1 ?— ;l/*8S«i)fc3 c c OyiJ >^4<<£>2m 1 <DG- 5 0 

Sephadex [Pharmacia, XX— 7 *y '/Dry] ) TIhIKL 
,1500 TriCarb Liquid Scintillation C 
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ounter (Packerd, ^ U /f\ Pyi—Ztfay?) Xt}*J>bL 
fc. ^n-y^yUA-ryu^W v>^««tt«wl 0 6 c pm/m 1 Till*., 7* 

£ft : 3X6 5V,\Z&ttZ> 0. 2XSSC/l%SDSlCi;£l 5 $h tC£^T 
fifi^ ^X^y^y^yy^iZyy^bX- 8 0 *CcD7 >f jl/AlCiSSSLfc, 
if>yny h^«f <Z5 7 B*Pfl«l88t-±. Arboretum<Z)*^e)S*LfcRNA 
RZSB^^<D^-)lLrz^^mMLfcRNA<Dmi5iZ'D^X^^ 1 . 7 k 
btC^^Tm-cDjf tVK> KS^Lfc. :0^7t-ylicDNA(Z)PCRM 
iCctoT-T'SHSnsiiO^C r y j I IK^T-f-WSttSlM 

CrviL CrviHRtfaiaACrvilltC^-r^ I g E <Pjggfe£7 y -fe^f 

3-->^77t-f^l/-h (# 2 5 8 8 2 - 9 6) 4tTHl Cryjl 
SlXteCryjlllT (2ug/mL) XttfflttACryjIIWK* (lOjug/mL 
) m2 0%<DM&) X\ SjuLICTn-K ftfiRH£»£U ^xM0 5 
PVP (tK U t: - JU fcf □ "J H » (lg/mLPBS) T\ 

mi&X^Km-fnyZLtz (2 0 0 ju 1 OjlM o ffiCryjl^y^n-^fittt 
4B11S, PBS — Tween20~£\ 1 : 1 0 0 OUSRTHbT, I*»t?b^ 
thifo»£, PBS-TweentCT, 1 : 2 j^fcB&Rl/fc. 

£0 2 3tt*4£:-fey> Lfc. fg 1 OinfatfM >*i^- y 3 >£ 4t:T-lftff * 
ofc. PBS-TweenT©3|Hl©gfeT*CO«tC, «2ta#SrSaA (-V^tfE^X I 
gXte+^tfEt MgE, iag^fc 1 : 2 0 0 0) ^ UT 2 RpPfl^fflT-f 
^-b (100m! /^x;i/) . ££>giS*ffi9fcIiU 1:1 0, 0 0 0 ^XW 
RLfcXhU7h7t'v>-HRPO£l 0 0 u L/^xJl/TftJAfc. 2-5^ 
Fp156fi£-£fc. 10 0mL/^7xW1M U>&0SSU(Cck9#lt$ 

ttfc. yi/-h^4 5 0 nm7^^-^:tt^) Microplate IL310Autoreader 
(A*-t>h Vinooskift, Biotek Inst rumen tstt) lZXUAjfz a 2 SkW jl)1(D& 
Jt«U^;U*¥^Lfc. EL I S ATyt^WfyyfcLitmSk mtKDttmi 
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2M%R (1:6) Trty2?yV>\ i <b2feM±<DmfrT~&%b0£m&V>1&& 
SI I gEcDSS£l£££, SIS 

S<2:LT©»fiCryjItC*iLT^-r. fitftSCryj ItCWLTiSftfc^ J 0 n-±)Vtii 
, CryjIWH!»{w*t-rS I gEfe^toDSUJSfSSt. lAOSf (10 

3 4#) r^^es^^titc^t-^^anffg^^'&^wu^^o t^tcde 

MASTff,&<Blg»£01 6lC*t\ H8tt, H 7 tf^Cfn^i: >y h£>^80)» 
jHCryjlllcWrSfe^SrSI-y^^T*^). fitCryj It 7 £ □ -^HfEtt 4 B 1 

,1 0 3 4#<OS#ttCryjItC*3ViTlltttT*0, Cryjllt;:*ff 

^tt^r^l". &!&*_CryjII (rCryjll) ^5«»<Z>JnK-fe y h (Cfc^T (0 

9) , : &;^D-t;«#4Bi ioRj6tttti»ttT*o, ±fb^W(cfistfc 

CryjIItttKLT, t h I g EIS^CO^^tCM^^M^/O^^o 1 1 4 3#&l£ 
1 14 6#(Z)If2Alt 4ft#W(C«»LfcStC*fLT«!ftSlSLfcS# (1 
0 3 4S) ^BttT*§lCfcA^^e>-f, a«A3S(7)Cryjinc»-rS I gElSl^ 

6AG>SL# (S#Ay 

T^ffiUfcMASTff^aiX±T«KLfciSfiEEL I S A<8jg»*M*?Jl,T*5 
o 2A©S««> MAST7«yfe-f iCctfQBtttTSofc^ cn^^tf^lA 
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di4 3») wu -t^tc^el i sAinmz-o^rmtt.T&^tz* stamz-D 

U^*>ttS:ST- ZtlP><D®mt* CryjUA*, t h7U;M=-J£#<& I gE5 

CryjIlC^TSJ:OCiyjIIlc»LT--JifB:^, 

Crvi HRtXCrvi 11^^ H ^fcJ$7ES>7 U;i^-S#(P T«J8S<Pfiff?5 
Cryill^^FcP^fiE 

^©CryjKOattl-S^^K*, iWFmoc/t Bo c£tftfc^£ffl 
t>T£fi!cU igffiHPLClCcfcOftSiLfc. il3tl ^ne»©«f^tTffl^fcCr 

**Bi4i«¥«3iffl8a (PBMC) *IB1tAlft©ffij«ffiJR**LS.C)«?E»lC 
**T*M A S T&rX/XttS«H*Btta)e7E»7 WI^-S#7^cO 6 0 m 1 
0 / \/1 , JWbLfcj(iia*O'J>A«^B8JSa (LSM) 5ai^«(C<t^T»MUfc 

0 fiBBTflM&SM**:* ^^iSift (!»T^gtt{bLfc 5 % t h A Bjfii»*SofcR 
PMI- 1 6 4 0, 2mM L-^;i/*5X lOOU/mK'y'J >/Xh 
l/7>V^y> 1 5XlO- 5 M2-^JW7>X^y-M^10mM HEP 
ES) <DAjl^igglC:fetj-£2 X 1 0 5 PBL/m 1 <D % {%mLtz 5 % C O2 > 
*i^X*-|*rCOK 2 Ojug/ml <Dffl5»«»Lfc^«SCryjI (7 5%G>MiS 
T\ 0 2©3*(OA>K<hSS{!aLfc3*COA # >HS:^tJ) 

1 L-2W5M/m 1 ©fflMth 1 L-4£«-3fc^£JgJ«*T, ffllfi^ 

Tttfi®, aSJLfc^^K, IftftjSLCryjl (rCryjl) , ft 
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SLfc^^SCryjlXttftlSfcAAmb a L 1 (rAmb al. 1) iZMLT^Mt Zn&Jj 

f-A-;u 

£fJUX (EBV) h^>X:7*-AL£g^B«§ OiHiWi^tCLTDSSiL 
fc) (25, OOORADT^f^-iiiL-fct)©) OSffiTT, Afi9 6«)x 
hC0 2^t<(i3^7x;l/4'CD2 0 0 w 1 <BSfBO^£J£Jft*T, 2-5 
0 p g/m 1 OrCryjIL IISJ bfc^SSCryj 11^7^ FCryj IIARtfCryj I IB 
$<BCryjI<0) T'2-4 BPflBsMiftLfc. g-^xJUC, l/iCi©h'J 

^»>Aft?5^>S:l 6-2 OlSffliMAfc. & OiiStlfc* ^7 > h fctf^XWi 

»ACryjL WSLfc^CryjlS^fflaAAmb a I. 1 Mtf tC±K<BJ; 3 K LT 

flJjftOxy^X (S. I. ) tUTS1" 0 COS. I. ^^K'MDJCS 
tC*^TJBJIiatCctO®Dii*nt*^>h/» (CPM) J»ffi<B#<Z) + Tlffl 

£X©f|-»C*^TftELfc. HI 2tC*Lfccn&<?)jg*«, 9 9 9#0>Sl# 
fiffiACryjlSlKttlJLfc^CryjlMWc^y^KC J 1 - 2, 3, 2 OR 
It 2 2HMLT<t<l6§TS^«ltlAAmb a I. 1 tC^HSSL&V^ tS^LT 

JSlCctO ElS^nS d<h, ^tCrCryjiattftC^y^KC J 1 -2, 3, 20^ 

iS2 2*«^*^Taanaxfcf h-^s^trct^-t. sic cn^xeh-y 



(55) 8-505284 

fci^g^^chbTC7)^J^(7)fe^O (EBV) h^>^7*-AL£BiM)j3<?)PI 
» 

gSEBV h7>X7^-ALfc3HJBS*aS:, 2 5, 0 0 0 y KT*>7-i 
ftfLT, m2^mT7ir^^^2;^l^^$iJ^tc^^T}nIIti^HatLTffi^ 

LTffl^fc. ^tl^cOEB V hyy^yx-ALfctmU^ffii*. 5X10 6 PB 
L^lmlcDB— 5 9/87-^7 bMM%$t (ATCC CRL1612, 
*V—y>\ i + Rockvillefc, American Type Culture Collection) MgJSJfti: 
*tC* 1 m g/m 1 CO 

7tM-JH2-a'JXf-hl3-7tf-h (PMA) O^ftTFT, 3 7 
t:T6 Oflffl* 12X7 5mm^UX^U>K^i£FalconX^7^^^7 0 ^zL 
"7* (Iryt-y-. Lincoln Parkffi, Beet on Dickinson Labware) ■t'T^f >^tzl^\ 

- 1 6 4 0 tCT 1 . 2 5 X 1 0 6 3ffljj§/m 1 dffirJKLifc MIU SkT^iSttft; L 
fc^vteKifoMl 0%£H^ 2 0 0 m 1 07'J3-h$T)£iSS^U-htwT 



( 1 ) -ttWffif* : 



(56) 
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(i) fflHA : 

(A) fcfli : IMMULOGIC PHARMACEUTICAL CORPORATION 

(B) fiO : 610 Lincoln Street 
(0 Tfr : Waltham 

(D) m : v-tj-g 1 ^— by^ 

(E) 11 : USA 

(F) mm&n : 02154 

(G) Mt$ : (617) 466-6000 

(H) fl^777^X: (617) 466-6040 

(ii) %m<nm* : 1$?E»fi*07l/^y>ttiaKKtf^^K 
(iii) IB^iJCO^ : 55 
(iv) 3>t?a-^-«^0 nlffi^a: : 

(A) m#® : 7D^-t^^ 

(B) n>t e ^-3?- : IBM PC SS4« 

(C) sj-^U-x-f >^>XtA : PC -DOS/MS -DOS 

(D) 7 7 h^x7 : ASCII (TEXT) 

(v) m&m?)^-? : 

(A) : 

(B) ihWiB : 

(vi) ftmOT-Z : 

(A) ttl^#^ : 

(B) aSB : 
(viii) fiJIA<BfiH8 : 

(A) : Vanstone,Darlene 

(B) ^iiS^t : 35,729 

(0 #Ba/F3ry h#^f : IPC-033PC 
(ix) «{Bfflfl»B : 

(A) mf£ : (617) 466-6000 

(B) fl/777^X: (617) 466-6040 



(2) mmmwn® ■. 

(i) I2?iJ«!f$tt : 

(A) fi£ : 1 7 2 6«£# 

(b) s : mm. 

(0 IScDlfc : • ■*« 
(D) F^Dy- : Bfttt 

(ii) Sa^JCDS^ : cDNA 

(ix) BanjOfttt : 

(A) &$!£3lfrTf2^ : CDS 

(B) #ft{4B-: 42.. 1586 
(xi) WM : 



(58) 
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TGAGTTCGAG ACAAGTATAG AAAGAATTTT CTTTTATTAA A ATG GCC ATG AAA 
53 

Net Ala Met Lys 
1 

TTA ATT GCT CCA ATG GCC TTT CTG GCC ATG CAA TTG ATT ATA ATG GCG 
101 

Leu He Ala Pro Met Ala Phe Leu Ala Met Gin Leu He lie Met Ala 
S 10 15 20 

GCA GCA GAA GAT CAA TCT GCC CAA ATT ATG TTG GAC AGT GTT GTC GAA 
149 

Ala Ala Glu Asp Gin Ser Ala Gin He Met Leu Asp Ser Val Val Glu 
25 30 35 

AAA TAT CTT AGA TCG AAT CGG AGT TTA AGA AAA GTT GAG CAT TCT CGT 
197 

Lys Tyr Leu Arg Ser Asn Arg Ser Leu Arg Lys Val Glu His Ser Arg 
40 45 50 

CAT GAT GCT ATC AAC ATC TTC AAT GTG GAA AAG TAT GGC GCA GTA GGC 
245 

His Asp Ala He Asn He Phe Asn Val Glu Lys Tyr Gly Ala Val Gly 
55 60 65 

GAT GGA AAG CAT GAT TGC ACT GAG GCA TTT TCA AC A GCA TGG CAA GCT 
293 

Asp Gly Lys His Asp Cys Thr Glu Ala Phe Ser Thr Ala Trp Gin Ala 
70 75 80 

GCA TGC AAA AAC CCA TCA GCA ATG TTG CTT GTG CCA GGC AGC AAG AAA 
341 

Ala Cys Lys Asn Pro Ser Ala Met Leu Leu Val Pro Gly Ser Lys Lys 

85 90 95 LOO 

TTT GTT GTA AAC AAT CTG TTC TTC AAT GGG CCA TGT CAA CCT CAC TTT 
389 

Phe val Val Asn Asn Leu Phe Phe Asn Gly Pro Cys Gin Pro His Phe 
105 110 115 

ACT TTT AAG GTA GAT GGG ATA ATA GCT GCG TAC CAA AAT CCA GCG AGC 
437 

Thr Phe Lys Val Asp Gly He He Ala Ala Tyr Gin Asn Pro Ala Ser 
120 125 130 

TGG AAG AAT AAT AGA ATA TGG TTG CAG TTT GCT AAA CTT ACA GGT TTT 
485 

Trp Lys Asn Asn Arg lie Trp Leu Gin Phe Ala Lys Leu Thr Gly Phe 

135 140 14S 

ACT CTA ATG GGT AAA GGT GTA ATT GAT GGG CAA GGA AAA CAA TGG TGG 
533 

Thr Leu Met Gly Lys Gly Val lie Asp Gly Gin Gly Lys Gin Trp Trp 
150 155 160 



GCT GGC CAA TGT AAA TGG GTC AAT GGA CGA GAA ATT TGC AAC GAT CGT 
581 

Ala Gly Gin Cys Lys Trp Val Asn Gly Arg Glu He Cys Asn Asp Arg 

165 170 175 180 



GAT AGA CCA ACA GCC ATT AAA TTC GAT TTT TCC ACG GGT CTG ATA ATC 
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629 

Asp Arg Pro Thr Ala 
185 

CAA GGA CTG AAA CTA 
€77 

Gin Gly Leu Lys Leu 
200 

AAT TGT GAG GGA GTA 
725 

Asn Cys Glu Gly Val 
215 

GAC AGT CCT AAC ACT 
773 

Asp Ser Pro Asn Thr 
230 

CAC TTA CAA AAG AAC 
821 

His Leu Gin Lys Asn 
245 

GGC ACA GGG TCT TCT 
869 

Gly Thr Gly Ser Ser 
. 265 

GGC CAT GGA ATA AGT 
917 

Gly His Gly He Ser 
280 

GAG GTT TCA TAC GTG 
965 

Glu Val Ser Tyr Val 

295 

AAT GGA TTA AGA ATC 
1013 

Asn Gly Leu Arg He 
310 

CAT ATA ATT TAT GAG 
1061 

His He He Tyr Glu 
325 

TTA ATA AAT CAA TTC 
1109 

Leu He Asn Gin Phe 
345 

AGG TCT GCG GTT CAA 
1157 

Arg Ser Ala Val Gin 
360 

ACA TCA GCA ACA GCA 
1205 

Thr Ser Ala Thr Ala 
375 

CCC TGC AAA GAT ATA 
1253 



He Lys Phe Asp Phe Ser 
190 

ATG AAC AGT CCC GAA TTT 

Met Asn Ser Pro Glu Phe 
205 

AAA ATC ATC GGC ATT AGT 

Lys He He Gly He Ser 
220 

GAT GGA ATT GAT ATC TTT 

Asp Gly He Asp He Phe 
235 

ACG ATA GGA ACA GGG GAT 

Thr He Gly Thr Gly Asp 
250 255 

AAT ATT GTG ATT GAG GAT 

Asn lie Val He Glu Asp 
270 

ATA GGA AGT CTT GGG AGG 

He Gly Ser Leu Gly Arg 
285 

CAC GTA AAT GGG GCT AAA 

His Val Asn Gly Ala Lys 
300 

AAA ACA TGG CAG GGT GGT 

Lys Thr Trp Gin Gly Gly 
315 

AAT GTT GAA ATG ATA AAT 

Asn Val Glu Met He Asn 
330 335 

TAC TGC ACT TCA GCT TCT 

Tyr Cys Thr Ser Ala Ser 
350 

ATC CAA GAT GTG ACA TAC 

He Gin Asp Val Thr Tyr 
365 

GCA GCA ATT CAA CTT AAG 

Ala Ala He Gin Leu Lys 
380 

AAG CTA AGT GAT ATA TCT 



Thr Glv Leu He He 
195 

CAT TTA GTT TTT GGG 

His Leu Val Phe Gly 
210 

ATT ACG GCA CCG AGA 

He Thr Ala Pro Arg 
22 5 

GCA TCT AAA AAC TTT 

Ala Ser Lys Asn Phe 

240 

GAC TGC GTC GCT ATA 

Asp Cys Val Ala lie 
260 

CTG ATT TGC GGT CCA 

Leu He Cys Gly Pro 
275 

GAA AAC TCT AGA GCA 

Glu Asn Ser Arg Ala 
290 

TTC ATA GAC ACA CAA 

Phe He Asp Thr Gin 
305 

TCA GGC ATG GCA AGC 

Ser Gly Met Ala Ser 
320 

TCG GAG AAC CCC ATA 

Ser Glu Asn Pro He 
340 

GCT TGC CAA AAC CAG 

Ala Cys Gin Asn Gin 
355 

AAG AAC ATA CGT GGG 

Lys Asn He Arg Gly 
370 

TGC AGT GAC AGT ATG 

Cys Ser Asp Ser Met 
385 

TTG AAG CTT ACC TCA 
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Pro Cys Lys Asp He Lys Leu Ser Asp He Ser Leu Lys Leu Thr Ser 
390 395 400 

GGG AAA ATT GCT TCC TGC CTT AAT GAT AAT GCA AAT GGA TAT TTC AGT 
1301 

Gly Lys lie Ala Ser Cys Leu Asn Asp Asn Ala Asn Gly Tyr Phe Ser 
405 410 415 420 

GGA CAC GTC ATC CCT GCA TGC AAG AAT TTA AGT CCA AGT GCT AAG CGA 
1349 

Gly His Val He Pro Ala Cys Lys Asn Leu Ser Pro Ser Ala Lys Arg 

425 430 435 

AAA GAA TCT AAA TCC CAT AAA CAC CCA AAA ACT GTA ATG GTT GAA AAT 
1397 

Lys Glu Ser Lys Ser His Lys His Pro Lys Thr Val Met Val Glu Asn 

440 44S 450 

ATG CGA GCA TAT GAC AAG GGT AAC AG A AC A CGC ATA TTG TTG GGG TCG 
1445 

Met Arg Ala Tyr Asp Lys Gly Asn Arg Thr Arg lie Leu Leu Gly Ser 
455 460 465 

AGG CCT CCG AAT TGT ACA AAC AAA TGT CAT GGT TGC AGT CCA TGT AAG 
1493 

Arg Pro Pro Asn Cys Thr Asn Lys cys His Gly Cys ser Pro Cys Lys 

470 475 480 

GCC AAG TTA GTT ATT GTT CAT CGT ATT ATG CCG CAG GAG TAT TAT CCT 
1541 

Ala Lys Leu val He Val His Arg He Met Pro Gin Glu Tyr Tyr Pro 

46S 490 495 500 

CAG AGG TGG ATA TGC AGC TGT CAT GGC AAA ATC TAC CAT CCA TAATGAGATA 
1593 

Gin Arg Trp He Cys Ser Cys His Gly Lvs He Tyr His Pro 
505 sio 

CAT TGAAACT GTATGTGCTA GTGAATATTC TTGTGGTACA ATATTAGAAC TGATATTGAA 
1653 



AATAAATCAT CAATGTTTCT AAGGCATTTA TAATAGATTA TATTAATGGT TCAGCCTGGT 
1713 

GCAAAAAAAA AAA 
1726 



( 2 ) mm^ 2 (Dmm : 

(i) e?y©«Ht : 

(A) m$ : 5 1 47^ ym 

(B) IB : 7^yi 

(d) h^n^- : mmw 

(ii) mwmm -.mem 
(xi) ib^j (mm^2) : 

Met Ala Met Lys Leu He Ala Pro Met Ala Phe Leu Ala Met Gin Leu 
1 5 10 is 

He He Met Ala Ala Ala Glu Asp Gin Ser Ala Gin He Met Leu Asp 
20 25 30 
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Ser Val Val. Glu Lys Tyr Leu Arg Ser Asn Arg Ser Leu Arg Lys Val 
35 40 45 

Glu His Ser Arg His Asp Ala lie Asn lie Phe Asn Val Glu Lys Tyr 
50 55 60 

Gly Ala Val Gly Asp Gly Lys His Asp Cys Thr Glu Ala Phe Ser Thr 
€5 70 75 80 

Ala Trp Gin Ala Ala Cys Lys Asn Pro Ser Ala Met Leu Leu Val Pro 
65 90 95 

Gly Ser Lys Lys Phe Val Val Asn Asn Leu Phe Phe Asn Gly Pro Cys 
100 105 110 

Gin Pro His Phe Thr Phe Lys Val Asp Gly lie lie Ala Ala Tyr Gin 
115 120 125 

Asn Pro Ala Ser Trp Lys Asn Asn Arg lie Trp Leu Gin Phe Ala Lys 
130 135 140 

Leu Thr Gly Phe Thr Leu Met Gly Lys Gly Val lie Asp Gly Gin Gly 
145 150 155 160 

Lys Gin Trp Trp Ala Gly Gin Cys Lys Trp Val Asn Gly Arg Glu lie 
165 170 175 

Cys Asn Asp Arg Asp Arg Pro Thr Ala lie Lys Phe Asp Phe Ser Thr 
180 185 190 

Glv Leu He He Gin Gly Leu Lys Leu Met Asn Ser Pro Glu Phe His 
195 200 205 



Leu Val Phe Gly Asn Cys Glu Gly Val Lys He He Gly He Ser He 
210 215 220 

Thr Ala Pro Arg Asp Ser Pro Asn Thr Asp Gly He Asp He Phe Ala 
225 230 235 240 

Ser Lys Asn Phe His Leu Gin Lys Asn Thr He Gly Thr Gly Asp Asp 
245 250 255 

Cys Val Ala He Gly Thr Gly Ser Ser Asn He val He Glu Asp Leu 
260 265 270 

He Cys Gly Pro Gly His Gly He Ser He Gly Ser Leu Gly Arg Glu 
275 260 285 

Asn Ser Arg Ala Glu Val Ser Tyr Val His Val Asn Gly Ala Lys Phe 
290 295 300 

He Asp Thr Gin Asn Gly Leu Arg He Lys Thr Trp Gin Gly Gly Ser 
205 310 315 320 

Gly Met Ala ser His He He Tyr Glu Asn Val Glu Met He Asn Ser 
325 330 335 

Glu Asn Pro He Leu He Asn Gin Phe Tyr Cys Thr Ser Ala Ser Ala 
340 345 350 

Cys Gin Asn Gin Arg Ser Ala Val Gin He Gin Asp Val Thr Tyr Lys 
355 360 365 

Asn He Arg Gly Thr Ser Ala Thr Ala Ala Ala He Gin Leu Lys Cys 
370 375 3B0 
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Ser Asp Ser Net 
385 

Lys Leu Thr Ser 



Gly Tyr Phe Ser 
420 

Ser Ala Lys Arg 
435 

Met Val Glu Asn 
450 

Leu Leu Gly Ser 
465 



Ser Pro Cys Lys 



Glu Tyr Tyr Pro 
500 

His Pro 



Pro Cys Lys Asp 
390 

Gly Lys He Ala 
405 

Gly His Val lie. 



Lys Glu Ser Lys 
440 

Met Arg Ala Tyr 
455 



Arg Pro Pro Asn 
4*70 



Ala Lys Leu val 

485 

Gin Arg Trp He 



He Lys Leu Ser 
395 

Ser Cys Leu Asn 
410 

Pro Ala Cys Lys 
425 

Ser His Lys His 



Asp Lys Gly Asn 
460 

Cys Thr Asn Lys 
475 



He Val His Arg 
490 

Cys Ser Cys Wis 
505 



Asp He Ser Leu 
400 

Asp Asn Ala Asn 
415 

Asn Leu Ser Pro 
430 

Pro Lys Thr Val 
445 

Arg Thr Arg He 



Cys. His Gly Cys 
480 



He Met Pro Gin 
495 

Gly Lys lie Tyr 
510 



(2) Mm^3<Dmm : 

(A) S^: 4 57571 

(B) M : T 5 J m 

(D) WDy-: Sjfitt 

(ii) mwomm : 

(v) y?>f*>b-m : +PflS 

(xi) IB^J (IB^J#^3) : 

Arg Lys Val Glu Kis Ser Arg His Asp Ala He Asn He Phe Asn Val 
IS 10 15 

Glu Lys Tyr Gly Ala Val Gly Asp Gly Lys His Asp Cys Thr Glu Ala 
20 25 30 

Phe Ser Thr Ala Trp Gin Ala Ala Cys Lys Asn Pro Ser 
35 40 45 

(2) &mmn4<Dmm : 

(i) K^JcD^ffi : 

(A) 1$: 4175/1 

(B) m : T^JW 

(d) h*Dy- : mmk 
(ii) mmm.m-.^T'F 
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(v) 77^>hs: +raa 

(xi) iB^'J (mm^4) 

Arg Lys Val Glu His Ser Arg His Asp Ala lie Asn lie Phe Asn Val 
1 5 10 15 

Glu Lys Tyr Gly Ala Val Gly Asp Gly Lys His Asp Cys Thr Glu Ala 
20 25 30 

Phe Ser Thr Ala Trp Gin Lys Asn Pro 
3S 40 

(2) mm^5<D$m : 

(i) mm<Dft& : 

(A) fi£ : 3 675/1 

(B) m : 

(d) h*nv- : mmw 

(ii) mwmm:^^^ 

(v) y?!f*>hm : ^PflfiB 

(xi) mm (E^iJ#^5) : 

Ser Arg His Asp Ala lie Asn lie Phe Asn Val Glu Lys Tyr Gly Ala 
15 10 15 

Val Gly Asp Gly Lys His Asp Cys Thr Glu Ala Phe Ser Thr Ala Trp 
20 25 30 

Gin Lys Asn Pro 
35 

C 2 ) ie^J#^f 6 ©ffifffi : 
(i) E?U(B#tt : 

(A) m$ : 

(B) IS : 

(D) h^Qy-: BS»R 

Cii) mmornm : 

(v) y7?*>hm : + 

(xi) E?iJ (iE?"J#^6) : 

Ala lie Asn He Phe Asn Val Glu Lys Tyr 
15 10 



( 2 ) ge*iJ#^ 7 « : 
(i) E^J©«ftt. : 

(A) fi£ : 1 4 1 O&Stt 

(B) £ : fttt 

(0 ftl<Z)ft : -*«| 
(D) h#ns?- : j&«M£ 

(ii) s.n<om.m cdna 
(xi) ss^'j (ia^j#^7) 
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AGAAAAGTTG AGCATTCTCG TCATGATGCT ATCAACATCT TCAATGTGGA AAAGTATGGC 
60 

GCAGTAGGCG ATGGAAAGCA TGATTGCACT GAGGCATTTT CAACAGCATG GCAAGCTGCA 
120 

TGCAAAAACC CATCAGCAAT GTTGCTTGTG CCAGGCAGCA AGAAATTTGT TGTAAACAAT 
180 

CTGTTCTTCA ATGGGCCATG TCAACCTCAC TTTACTTTTA AGGTAGATGG GATAATAGCT 
240 

GCGTACCAAA ATCCAGCGAG CTGGAAGAAT AATAGAATAT GGTTGCAGTT TGCTAAACTT 
300 

ACAGGTTTTA CTCTAATGGG TAAAGGTGTA ATTGATGGGC AAGGAAAACA ATGGTGGGCT 
360 

GGCCAATGTA AATGGGTCAA TGGACGAGAA ATTTGCAACG ATCGTGATAG ACCAACAGCC 
420 

ATTAAATTCG ATTTTTCCAC GGGTCTGATA ATCCAAGGAC TGAAACTAAT GAACAGTCCC 
480 

GAATTTCATT TAGTTTTTGG G AATTGTG AG GGAGTAAAAA TCATCGGCAT TAGTATTACG 
54 0 

GCACCGAGAG ACAGTCCTAA CACTGATGGA ATTGATATCT TTGCATCTAA AAACTTTCAC 
600 

TTACAAAAGA ACACGATAGG AACAGGGGAT GACTGCGTCG CTATAGGCAC AGGGTCTTCT 
660 

AATATTGTGA TTGAGGATCT GATTTGCGGT CCAGGCCATG GAATAAGTAT AGGAAGTCTT 
720 

GGGAGGGAAA ACTCTAGAGC A G AG GTTTCA TACGTGCACG TAAATGGGGC TAAATTCATA 
780 

GACACACAAA ATGGATTAAG AATCAAAACA TGGCAGGGTG GTTCAGGCAT GGCAAGCCAT 
840 

ATAATTTATG AGAATGTTGA AATGATAAAT TCGGAGAACC C C ATATTAAT AAATCAATTC 
900 

TACTGCACTT CAGCTTCTGC TTGCCAAAAC CAGAGGTCTG CGGTTCAAAT CCAAGATGTG 
960 

A C AT AGAAG A ACATACGTGG GACATCAGCA ACAGCAGCAG C AATT CAACT TAAGTGCAGT 
1020 

GACAGTATGC CCTGCAAAGA TATAAAGCTA AGTGATATAT CTTTGAAGCT TACCTCAGGG 
1080 

AAAATTGCTT CCTCCCTTAA TGATAATGCA AATGGATATT TCAGTGGACA CGTCATCCCT 
1140 

GCATGCAAGA ATTTAAGTCC AAGTGCTAAG CGAAAAGAAT CTAAATCCCA T AAA C ACC C A 
1200 

AAAACTGTAA TGGTTGAAAA TATGCGAGCA TATGACAAGG GTAACAGAAC ACGCATATTG 
1260 

TTGGGGTCGA GGCCTCCGAA TTGTACAAAC AAATGTCATG GTTGCAGTCC ATGTAAGGCC 



1320 

AAGTTAGTTA TTGTTCATCG TATTATGCCG CAGGAGTATT ATCCTCAGAG GTGGATATGC 
1380 

AGCTGTCATG G C AAAATCTA CCATCCATAA 
1410 



(2) mmns<D\m 



(66) 
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(i) iH^JC7)if#tt : 



(A) g$ : 1 3 9 5ffia« 



(b) m : mm 



(0 : -■*« 



(d> h*ny- : mm 



(ii) E^iJ^SS : cDNA 



(xi) Sim (@E^J#^8) : 

TCTCGTCATG ATGCTATCAA CATCTTCAAT GTGGAAAAGT ATGGCGCAGT AGGCGATGGA 
60 



AAGCATGATT GCACTGAGGC ATTTTCAACA GCATGGCAAG CTGCATGCAA AAACCCATCA 
220 



GCAATGTTGC TTGTGCCAGG CAGCAAGAAA TTTGTTGTAA ACAATCTGTT CTrCAATGGG 
1B0 



CCATGTCAAC CTCACTTTAC TTTTAAGGTA GATGGGATAA TAGCTGCGTA CCAAAATCCA 
240 



GCGAGCTGGA AGAATAATAG AATATGGTTG CAGTTTGCTA AACTTACAGG TTTTACTCTA 
300 



ATGGGTAAAG GTGTAATTGA TGGGCAAGGA AAACAATGGT GGGCTGGCCA ATGTAAATGG 
360 



GTCAATGGAC G AG AAATTTG CAACGATCGT GATAGACCAA CAGCCATTAA ATTCGATTTT 
420 



TCCACGGGTC TGATAATCCA AGGACTGAAA CTAATGAACA GTCCCGAATT TCATTTAGTT 
480 



TTTGGGAATT GTGAGGGAGT AAAAATCATC GGCATTAGTA TTACGGCACC GAGAGACAGT 
540 



CCTAACACTG ATGGAATTGA TATCTTTGCA TCTAAAAACT TTCACTTACA AAAGAACACG 
600 



ATAGGAACAG GGGATGACTG CGTCGCTATA GGCACAGGGT CTTCTAATAT TGTGATTGAG 
660 

GATCTGATTT GCGGTCCAGG CCATGGAATA AGTATAGGAA GTCTTGGGAG GGAAAACTCT 
720 

AGAGCAGAGG TTTCATACGT GC ACGTAAAT GGGGCTAAAT TCATAGACAC ACAAAATGGA 
780 



TTAAGAATCA AAACATGGCA GGGTGGTTCA GGCATGGCAA GCCATATAAT TTATGAGAAT 
840 
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GTTGAAATGA TAAATTCGGA GAACCCCATA TTAATAAATC AATTCTACTG CACTTCAGCT 
900 

TCTGCTTGCC AAAACCAGAG GTCTGCGGTT CAAATCCAAG ATGTGACATA CAAGAACATA 
960 



CGTGGGACAT CAGCAACAGC AGCAGCAATT CAACTTAAGT GCAGTGACAG TATGCCCTGC 
1020 



AAAGATATAA AG CTAAGTG A TATATCTTTG AAGCTTACCT CAGGGAAAAT TGCTTCCTGC 
1080 

CTTAATGATA ATGCAAATGG ATATTTCAGT GGACACGTCA TCCCTGCATG CAAGAATTTA 
1140 

AGTCCAAGTG CTAAGCGAAA AGAATCTAAA TCCCATAAAC ACCCAAAAAC TGTAATGGTT 
1200 

GAAAATATGC GAG CATATG A CAAGGGTAAC AGAACACGCA TATTGTTGGG GTCGAGGCCT 
1260 

CCGAATTGTA CAAACAAATG TCATGGTTGC AG TCCATG T A AGGCCAAGTT AG TTATTGTT 
1320 



CATCGTATTA TGCCGCAGGA GTATTATCCT CAGAGGTGGA TATGCAGCTG TCATGGCAAA 
1380 

AT CT A C CATC CATAA 
1395 



(2) mmn9 0>\m 



(0 mwftK : 



(A)- 1 4 7 9&S*J 



(b) m : mwt 



(0 m<D$k : - -*|fi 



(d) h*Dy- : mm 



(ii) mwmm : cdna 



(xi) CBB^j#^9) : 

GAAGATCAAT CTGCCCAAAT TATGTTGGAC AGTGTTGTCG AAAAATATCT TAGATCGAAT 
60 

CGGAGTTTAA GAAAAGTTGA GCATTCTCGT CATGATGCTA TCAACATCTT CAATGTGGAA 
120 



AAGTATGGCG CAGTAGGCGA TGGAAAGCAT GATTGCACTG AGGCATTTTC AACAGCATGG 
180 

CAAGCTGCAT GCAAAAACCC ATCAGCAATG TTGCTTGTGC CAGGCAGCAA GAAATTTGTT 
240 

GTAAACAATC TGTTCTTCAA TGGGCCATGT CAACCTCACT TTACTTTTAA GGTAGATGGG 
300 

ATAATAGCTG CGTACCAAAA TCCAGCGAGC TGGAAGAATA ATAGAATATG GTTGCAGTTT 
360 

GCTAAACTTA CAGGTTTTAC TCTAATGGGT AAAGGTGTAA TTGATGGGCA AGGAAAACAA 
420 
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TGGTGGGCTG GCCAATGTAA 

CCAACAGCCA TTAAATTCGA 
540 

AACAGTCCCG AATTTCATTT 
600 

AGTATTACGG CACCGAGAGA 
660 

AACTTTCACT TACAAAAGAA 
720 

GGGTCTTCTA ATATTGTGAT 
780 

GGAAGTCTTG GGAGGGAAAA 
840 

AAATTCATAG ACACACAAAA 
900 

GCAAGCCATA TAATTTATG A 
960 

AATCAATTCT ACTGCACTTC 
1020 

CAAGATGTGA CATACAAGAA 
1080 

AAGTG CAGTG ACAGTATGCC 
1140 

ACCTCAGGGA AAATTGCTTC 
1200 

GTCATCCCTG CATGCAAGAA 
12€0 

AAACACCCAA AAACTGTAAT 
1320 

CGCATATTGT TGGGGTCGAG 
1380 

TGTAAGGCCA AGTTAGTTAT 
1440 

TGGATATGCA GCTGTCATGG 
1479 



ATGGGTCAAT GGACGAGAAA 
TTTTTOCACG GGTCTGATAA 
AGTTTTTGGG AATTGTGAGG 
CAGTCCTAAC ACTGATGGAA 
CACGATAGGA ACAGGGGATG 
TGAGGATCTG ATTTGCGGTC 
CTCTAGAGCA GAGGTTTCAT 
TGGATTAAGA ATCAAAACAT 
GAATGTTGAA ATGATAAATT 
AGCTTCTGCT TGCCAAAACC 
CATACGTGGG ACATCAGCAA 
CTGCAAAGAT ATAAAGCTAA 
CTGCCTTAAT GATAATGCAA 
TTTAAGTCCA AGTGCTAAGC 
GGTTGAAAAT ATGCGAGCAT 
GCCTCCGAAT TGTACAAACA 
TGTTCATCGT ATTATGCCGC 
CAAAATCTAC CATCCATAA 



TTTGCAACGA TCGTGATAGA 
TCCAAGG ACT GAAACTAATG 
GAGTAAAAAT CATCGGCATT 
TTGATATCTT TGCATCTAAA 
ACTGCGTCGC TATAGGCACA 
CAGGCCATGG AATAAGTATA 
ACGTGCACGT AAATGGGGCT 
GGCAGGGTGG TTCAGGCATG 
CGGAGAACCC CATATTAATA 
AGAGGTCTGC GGTTCAAATC 
CAGCAGCAGC AATTCAACTT 
GTGATATATC TTTGAAGCTT 
ATGGATATTT CAGTG GACAC 
GAAAAGAATC TAAATCCCAT 
ATGACAAGGG TAACAGAACA 
AATGTCATGG TTGCAGTCCA 
AGGAGTATTA TCCTCAGAGG 



( 2 ) &mmn i o comm : 
(i) mivfttt. : 

(A) £2 : 3 5&£# 

(b) m : &m 
(o imik : -■*« 
(d) h#nv- : mmi 



(ii) mnomm : cdna 
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(xi) mm (mmm o) : 

GGGTCTAGAG GTACCGTCCG TCCGATCGAT CC ATT 
35 

( 2 ) mmn 1 1 a>«$a : 

(i) MMtDfttt. : 

(A) £3 : 1 3&S*t 
(B) 

(0 : -#« 

(d) h^n^- : mmx 

(ii) E^KBSSi : cDNA 
(xi) E?'J (E?U#^1 1) : 

AATGATCGAT GCT 
13 

( 2 ) mm^ 1 2 <z>« m 

(i) E^iJ^^tt : 

(A) &2 : 1 8£S*t 

(B) m : 

(0 »agc : -*« 

(d) h*ny- : mm 

(ii) E^iJOfflSS : cDNA 
(xi) SB^iJ (BB^JS^l 2) : 

RTAYTTTTCN ACRTTRAA 
18 

(2) mmm 3<omm : 

(i) E^'Jco^tt : . 

(A) fig : 1 3JftS*f 

(b) S9 : mm 

(C) m<D$k : -*« 

(D) h#Dy- : mfRft 



(70) 
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(ii) EWOSa : cDNA 

(xi) em (m&mm 3) : 

GGGTCTAGAG GTA 
13 



( 2 ) E?>JS# 1 4 (Bfljffi : 
(i) EMOtttt: 

(A) : 6 75;B 

(B) B:7S;l 

(D) h^Dy- : StHtR 
(ii) EW^SJ^^K 

(v) 77^>hi: *Pfl-SK 
(xi) E^J (EMS*! 1 4 : 



Phe Asn Val Glu Lys Tyr 
1 5 



( 2 ) E9U#*t 1 5 <D\m : 
(i) E^JWfttt : 

(A) fi$ : 2 7 SS» 

(B) M : 

(0 : -#« 

(D) h^Dy- : itlM 
(ii) E^HS : cDNA 
(xi) EM (EM#^tl 5) : 

CCTGCAGTAY TTYTCNACRT TRAANAT 
27 



( 2 ) E*J#*t 1 6 (Dim : 
(i) EM^&tt : 

(A) fi£ : 7 SS« 

(b) m : fta 
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(0 Mtttt : •*« 

(D) h#oy-: ffllMtt 
(ii) EyiJOilSfl : cDNA 
(xi) E?U (EWS^l 6) : 

CCTGCAG 
7 

( 2 ) E?J#4 1 7 CDffi$8 : 
(i) EMOtttt : 

(A) fi:£ : 7 75/S? 

(b) m-.73.ym 
(d) h#ov- : mmk 

(ii) E*!®?lfti : ^^h* 
(v) 75^>hffl: + |U]tf 
(xi) E?>J (EJUS* 17): 

He Phe Asn Val Glu Lys Tyr 
1 5 

(2) E?IJ#^1 8£>ti9$B : 

(i) E^iJW^tt : 

(A) fiS : 2 7i£**t 

(B) IPi : fttt 

(0 : -*« 

(D) h#ny- : iftMtt 
(ii) E9J©ifia§ : cDNA 
(xi) E&l (E9J#*»1 8) : 

CCTGCAGTAY TTYTCNACRT TRAADAT 
27 



( 2 ) E?Jft4 1 9 CDlf $6 

(i) EM0«M* : 



(72) 
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(A) £S : 1 7tt£tf 

(b> us : mm 

(0 M®K : -*« 

(d) b#u*?-: mm 

(ii) E?IJ©S^ : cDNA 
(xi) E5"J (I2?iJ#^ 19) : 

GCNATHAAYA TKTTYAA 
17 

( 2 ) E^J#^ 2 0 OflMB : 

(i) K^JOfttt : 

(A) ;!£ : 6 7578 

(B) f!:75;i 

(d) h^Dy-: mm 
(ii) e^oaa : 

(v) <™$ 
(xi) E9J (E9US** 2 0): 

Ala lie Asn lie Phe Asn 
1 5 

( 2 ) SE5iJ#if 2 1 GDfifffi : 
(i) K?fl©«Mt : 

(A) : 2 8&£# 

(b) si : mm 

(0 IS©ic : 

(D) h#n->*- : ittiatt 

(ii) mnnmm ■. cdna 

(xi) sm (ia^j#^2 1) : 



GGAATTCCGC NATHAAYATH TTYAAYGT 
28 



(73) 
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(2) E9iJ#^2 2 ©ffiffi : 
(i) E5l<0fttt. : 

(A) : 8ttS*t 

(B) M : «tt 

(0 : -•*«! 

(d) h#ny- : mtm 

(ii) E?iJKiffi?i : cDNA 
(xi) Sm (E*iJ#*f2 2) : 

GGAATTCC 

e 

( 2 ) is?ijs^ 2 3 <omm : 

(i) E*iJ©!|#tt : 
(A) : 

(b) m-.7s.ym 

(D) h^Dy-: ffiiBW 

(ii) mzwrnm ■. 
(v) 7 7 & *>hm ■ +h» 

(xi) iHJiJ (IB^iJS^ 2 3) : 

Ala He Asn He Phe Asn Val 
1 5 

(2) IE?>J#^2 4W1S$B : 

(i) mmm-. : 

(A) : 2 OiiStt 

(B) <g : git 

(0 Mag : -*M 
(D) !-#□->*- : Otffitt 

(ii) E^KOffiJS : cDNA 

(xi) E^iJ (E?iJ#^2 4) : 



(74) 



GCYTCNGTRC ARTCRTGYTT 
20 

( 2 ) &&mn 2 5 (D\m : 

(i) &&\<Dftft : 

(A) : 77^7i 

(b) m : 7 ^ y m 

(D) h*Dy- : IflfHtfe 

(ii) smomm : 
tv) 77W>hi : *raas 

(xi) E?« (iaW#^2 5) : 

Lys His Asp Cys Thr Glu Ala 
1 5 

(2) mm^2 eaimm : 

(i) ifl?U : 

(A) m$ : 2 8&X*J 

(B) m : 

(0 lfiC7)Sc : 

(D) h#Dy- : 
(ii) K^JcBffig : cDNA 
(xi) E?"J (E£'J#^2 6) : 

GGCTGCAGGT RCARTCRTGY TTNCCRTC 
28 

( 2 ) 2 7 ©fijffl : 

(i) E*J<&1*tt : 

(A) : 8ttStf 

(B) IB : mm 

(0 ific^)^ - ^ m 

(D) K^nv- : ifllM 
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(ii) mmmm : cdna 

(xi) lE^J (@g?iJ#^2 7) : 

GGCTGCAG 
8 



(2) E*iJ##2 8(D\Hm : 
(i) EflKOfttt : 

(A) : 7757i 

(B) m : 7^7^ 

(D) htfns;- : ia«tt 
(ii) iE^J©aS:^^K 
(v) 7?tf*> bM : 4Tb1SB 
(xi) lE^J (E*U#*f 2 8) : 

Asp Gly Lvs His Asp Cys Thr 
1 * 5 



(2) ews**2 9<nmm 



(i) : 

(a) : 2 immi 

(B) §y : 

(o m<D& : -#« 
(d) h#os>- : mmw 

(ii) E99£>«JS : cDNA 
(xi)*EJtJ (gB^'JS^2 9) : 

ATGTTGGACA GTGTTGTCGA A 
21 



(2) E?U##3 OOtiHK : 
(i) Ea©«ftt : 

(A) fi£ : 2 9ifcS» 

(b) m : mm 
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(0 »<D&: 

(D) btfdv- : mffiVi 
(ii) gtfWffiM : cDNA 
(xi) E3I (EM#*3 0) : 

GGGAATTCAG AAAAGTTGAG CATTCTCGT 
29 

(2) K?'J#^3 1 (Dmii : 
(i) SB^Jro^'it : 

(A) J5$ : 8iIS*i 

(b) m-.mm 

(0 ttftft : -*« 

(d) : mmw 

(ii) tam<om.m cdna 
(xi) ee^ij (mtmn 3D : 

GGGAATTC 
6 

( 2 ) E9)J#5 3 2 ®fl»R : 
(i) E?iJ©f*tt : 

(A) K$ : 1 9&2# 

(B) M : 

(0 «®ft : -*« 

(D) hlDy- : jBMft 
(ii) E?iJro»S5 : cDNA 
(xi) S2^J 2) : 

GTTCTTCAAT GGGCCATGT 
19 

( 2 ) 12?J#^ 3 3 0flMR : 
(i) EM©#ft : 



(77) 
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(A) : 2 0ttS*t 

(b) si : mm 

(0 lli(7)|St : -*« 

(D) h#DS>-:ffl«tt 
(ii) IB^JOffi^ : cDNA 
(xi) E^iJ (SB?'J#^3 3) : 

GTGTTAGGAC TGTCTCTCGG 
20 

(2) 4<£>1f$& : 

(i) IB^JcO^tt : 

(A) S£ : 2 om&ti 

(B) S3 : 

(0 §M<0gc : -#« 

(d) h#Dy- : mmk 

(ii) IB^iJCDa^ : cDNA 
(xi) I2£"J (E^i#^3 4) : 

TGTCCAGGCC ATGGAATAAG 
20 

( 2 ) ie^j#^t 3 5 <»mn : 

(i) i2^JcO?#tt : 

(A) S3 : 2 0*S» 

(B) ffi! : 

(C) m<D$k : -*» 

(d) h^nv- : mm 

(ii) : cDNA 

(xi) Em (IB^J#^3 5) : 

GCCTTACATG GACTGCAACC 
20 

(2) E?"J## 3 6 ©ffia : 



(78) 8-505284 

(i) @E?'JCD#tt : 

(A) fi£ : 2 0i&g» 

(b) m : mm. 

(C) m<D$L : -*« 

(d) h^Dy- : mm 



(ii) K?U : cDNA 

(xi) lE^J (1H^J#^3 6) 



TCCACGGGTC TGATAATCCfl 
20 



(2 ) E*U##3 7CDfi}$g : 
(i) K^'JcD&tt : . 

(A) : 2 0£*» 

(B) M : 

(0 : -*8 

(D) h*Dy»: SUHtt 
(ii) E*U<D?i8S : cDNA 
(xi) E£J (I2^JS^3 7) : 

AGGCAGGAAG CAATTTTCCC 
20 



( 2 ) 3 8 $g : 

(i) IB^'J^^^ : 

(A) : 2 0*6S*J 

(B) 3! : 

(C) 0M^^ : --#SH 

(D) h#ns?- : EUfltt 
(ii) iB^lJ^ffiSS : cDNA 

(xi) I2£1J (I2^J#^3 8) : 



(79) 
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TACTGCACTT CAGCTTCTGC 
20 

( 2 ) 3 9 <B«$B : 

(i) &m<Dft#i : 

(A) : 2 OJfcJSfl- 

(b) si : mm 

(0 gt®£ : -*«[ 
(D) h#oy- : SIM« 

(ii) mmvmm : cdna 
(xi) (ia?y#^3 9) : 

GGGGGTCTCC GAATTTATCA 
20 

(2) ia^JS^-4 0<7>«« : 

(i) mtwwft : 

(A) : 2 OilSM 

(b) sa : mm 

(0 «<?)& : 

(D) h#D^- : Eifitt 
(ii) iB^J^aSS : cMA 
(xi) I2^J (EM#^4 0) : 

GGATATTTCA GTGGACACGT 
20 

(2) IB?IJ#^4 I (Dim : 
(i) E?>J<0«rtt : 

(A) fi£ : 2 Oifi£*t 

(B) IS : 

(0 m<DWt : 

(D) h^D^- : mmk 



(80) 8-505284 

(ii) mmnrnM c dna 

(xi) SB?iJ (S2?iJ#^4 1) : 

TATTAGAAGA CCCTGCGCCT 

(2) E?iJ#*t4 2<nffi®. : 
(i) @B?iJ<D#tt : 

(A) : 2 0EK*t 

(B) '-¥-1 : 

(0 fMK>^ : --*« 

(d) h#nv- : mm®.. 

(ii) IS^JcDSJg : cDNA 
(xi) mm (SB?iJ#^4 2) : 

CCATGTAAGG CCAAGTTAGT 
20 

( 2 ) STUft* 4 3 am* : 

(i) @2?iJro^tt : 

(A) : 2 Oitttt 

(B) «! : 

(C) m<DK : -*« 

(D) Wa->'-: EiMIc 
(ii) IB^JroSJfi : cDNA 

(xi) (S2?IJ#^4 3) : 

ACACCTTTAC CCATTAGAGT 
20 

(2) B2?U#^4 40mm : 

(i) @e?ijro#tt : 

(A) &2 : 2 0*£tt 

(B) ffl : 

(0 : 



(81) 



(D) h^nv- : mmk 

(ii) mwmm cdna 

(xi) E?'J (E*J#^4 4) : 

CTGTCCAACA TAATTTGGGC 
20 

(2) @a^j#^4 soimm : 

(i) IB7«<Z>«M4 : 

(A) : 2 OA&M 

(b) *e : mm 

(0 IflOffc : -*JH 

(D) h#D^- : U&M 
(ii) mWUm : cDNA 
(xi) E?'J (E^JS^4 5) : 

CATGGCAGGG TGGTTCAGGC 
20 

(2) mm»^4 6 ©ma : 

(i) E*J<0#tt : 

(A) : 2 0&S*f 

(B) m : SB 

(o m<D& : -**a 

(D) ^Dy-: jfigjjR 
(ii) E^J^aiS : cDNA 
(xi) E^J (E?'J#^4 6) : 

TAG C C C C ATT TACGTGCACG 
20 

(2) E?"J#^4 7C0lff$g : 
(i) E^'J^tt : 

(A) fiS : 2 O^SW 

(B) W : mm 



(82) 



(0 «<0ft : -#« 

(d) h^Dy- : mmw 

(ii) ia?y©»S5 : cDNA 
(xi) E*J (@2?"J#^4 7) 



(2) E?U##4 8<2li$g : 
(i) mm<Dft& : 

(A) fiS : 9&S*t 

(B) S : 

CO : 

(D) h^Di;- : ]Sifi« 
(ii) E^J©liSg : cDNA 
(xi) E?U (IB^'JS^4 8) : 

(2) mmn4 9o>mm : 

(i) E^Mfe : 

(A) : 9i£SM 

(B) m : 

(0 : 

(D) h#ns?- : SIMtlc 

(ii) mwmm : cdna 

(xi) E7U (EJ>I#^4 9) : 



TTGGGGTCGA GGCCTCCGAA 
20 



TAAAAUGGC 
9 



AACAAUGGC 
9 



( 2 ) SB?'J#^ 5 0 (Ofljffl 
(i) EMafttt : 



(83) 8-505284 

(A) : 2 7&mt 

(b) m : mm 

(0 $mWL : -#» 

(D) K^Dv-rEiM 
(ii) SB^iJCOSSI : cDNA 
(xi) E0J (E?JS#5 0) : 

GCCGAATTCA TGGCCATGAA ATTAATT 
27 



(2) E#l»^5 : 

(A) fi£ : 

(B) *S : 

(0 jft<?>& : 



(d) mmm 

(ii) E^iJ^aS : cDNA 
(xi) E9U (E^JS#5 1) : 



GCCGAATTC 
9 



(2) E^iJS^-5 2<D\<nm : 

(i) E?U<B«Ht : 

(A) S£ : 2 7t6£*f 

(B) IB : 

(C) m<D$k : - -#» 

(D) F*Dy-; E[«:R 
(ii) E?>J©aSS : cDNA 

(xi) E^I (IB^iJS^S 2) : 

CGGGGATCCT CATTATGGAT GGTAGAT 
27 
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(2) E5U##5 3©fia : 
" (i) E*J©«M* : 

(A) : 9«£*f 

(B) M : «K 

(0 m<DR : -*« 

(d) hiny-: mmk 

(ii) : cDNA 

(xi) E*J (E*J#^5 3) : 

CGGGGATCC 
3 



C2) i2^JS#5 4©ffl« : 
(i) EyU<0«M* : 

(A) : 137^;g 

(B) 33 : 7 ^ J m 

(d) h*Dy- : mm 

(ii) E^JOaS : ^y^H 
(v) 77^7>hl: *Fb1SB 
(xi) E?(J (E5U#*5 4) : 

Pile Thr Phe Lys Val Asp Gly He He Ala Ala Tyr Gin 

( 2 ) e*j»^ s 5 <omm : 

(i) E^JcD^ft : 

(A) : 147 = ;i 

(B) ®:75;a 

(D) H#D^-:flMHtt 
(ii) E^S.Sr^^K 

(v) 77^>hi! : *rss 

(xi) E?U (E5>J##5 5) : 



(85) 
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[02] 
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[03] 




Fig. 3 
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